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(57)Abstract: 

PROBLEM TO BE SOLVED: To transduce a beam with intensity 
distribution of Gaussian distribution into a uniform and parallel beam by 
using a hologram element and not using a lens with a special shape of a 
cross section. 

SOLUTION: A beam transducer element 1 consists of a first hologram 
element 2 and a second hologram element 3 placed in parallel with each 
other. The first hologram element 2 is provided with a function of a 
concave lens and its focal length gets shorter being the nearer its 
center and the second hologram element 3 is provided with a function 
of a convex lens and its focal length gets shorter being the nearer its 
center. A light ray with significant intensity in the vicinity of a central 
part of a laser beam 4 is widely diverged by the first hologram element 2 
and an angle of divergence caused by the first hologram element 2 gets 
smaller being the nearer its peripheral part These light rays become a 
beam 5 with uniform intensity distribution with the second hologram 
element 3. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the beam sensing element characterized by consisting of the 1st hologram component and 
the 2nd hologram component by which parallel arrangement was carried out, its focal distance being so 
large that said 1st hologram component having a concave lens function and going to the core of a 
hologram, and its focal distance being so small that said 2nd hologram component having a convex lens 
function and going to the core of a hologram. 

[Claim 2] Said 1st hologram component and said 2nd hologram component are a beam sensing element 
according to claim 1 characterized by being arranged so that it may become an oblique incidence 
system. 

[Claim 3] The hologram pattern of said 1st hologram component and said 2nd hologram component is a 
beam sensing element according to claim 1 or 2 characterized by being formed in the shape of an array, 
respectively. 

[Claim 4] The beam sensing element characterized by arranging two or more beam sensing elements 
according to claim 2 in the shape of an array. 

[Claim 5] A laser light source, a collimate lens, and the illumination-light study system characterized by 
claim 1 thru/or consisting of the beam sensing element and lens array of a publication 4 either. 
[Claim 6] Said collimate lens is an illumination-light study system according to claim 5 characterized by 
consisting of a hologram component which has a collimation function. 

[Claim 7] Said lens array is an illumination-light study system according to claim 5 or 6 characterized by 
consisting of a hologram component which has a lens array function. 

[Claim 8] In the illumination-light study system which serves as the laser array light source and the 
beam sensing-element section from a homogenizer As for the laser array light source, a light-emitting 
part is arranged in the shape of Rhine in the first half, and said beam sensing-element section has a lens 
function only in the array thickness direction of said laser array light source. Are formed with the 1 st 
hologram component and the 2nd hologram component, and its focal distance is so large that said 1 st 
hologram component has a concave lens function and goes to the core of a hologram. Said 2nd hologram 
component is an illumination-light study system characterized by a focal distance being so small that it 
having a convex lens function and going to the core of a hologram. 

[Claim 9] The projection device characterized by claim 5 thru/or becoming the illumination-light study 
system of a publication, and a light valve from a projector lens 8 either. 

[Claim 10] The grid pitch P in the field which is the beam sensing element which consists of a hologram 
component, and includes the plane of incidence or incident light shaft, and diffracted-light shaft of said 
hologram component is P=A+Bx+Csin (Dx) when distance from the core of the incident beam by which 
incidence is carried out to said hologram component is set to x. 

However, it is the beam sensing element characterized by being the modulation pitch expressed with the 
constant in which A. C, and D contain constants other than zero in, and B contains 0. 
[Claim 1 1] It is the beam sensing element to which it is the beam sensing element which consists of the 
1st hologram component and the 2nd hologram component, and the modulation pitch P the grid pitch P 
of said 1st hologram component was indicated to be by claim 10 is formed, and the grid pitch of said 2nd 



-3- 



hologram component is characterized by setting up a grid pitch so that the angle of diffraction from said 
2nd hologram component may become fixed. 

[Claim 12] The beam sensing element characterized by the optical axis of the diffracted light of said 2nd 
hologram component being parallel to the incident light shaft to said 1st hologram component in a beam 
sensing element according to claim 1 1 . 

[Claim 13] When the diameter or width of face of said incident beam is set to W and the average angle 
of diffraction of theta and said hologram component is set to psi for the incident angle to said hologram 
component of said incident beam in a beam sensing element according to claim 10, the distance L in 
alignment with the incident light shaft from said hologram component to the irradiated section is 
L>=W/tan (theta+psi). 

The beam sensing element which comes out and is characterized by what is expressed. 
[Claim 14] In a beam sensing element according to claim 1 2, set the diameter or width of face of an 
incident beam to W, and if the average angle of diffraction of theta and said hologram component is set 
to psi, the incident angle to said 1st hologram component of said incident beam The distance L1 which 
met the incident light shaft of said 2nd hologram component from said 1st hologram component, and the 
distance L2 in alignment with the incident light shaft from said 2nd hologram component to said 
irradiated section are L1 >=W/tan (theta+psi). 
L2 >=W/tan (theta+psi) 

The beam sensing element which comes out and is characterized by what is expressed. 
[Claim 15] claim 10 thru/or a claim — the beam sensing element characterized by forming the grid 
pattern of said hologram component a predetermined repeat period on a hologram substrate in the beam 
sensing element of a publication 14 either. 

[Claim 16] claim 10 thru/or a claim — the beam sensing element characterized by arranging said 
hologram component in the shape of an array in the beam sensing element of a publication 14 either. 
[Claim 17] In a beam sensing element according to claim 11 or 12 [ whether said 1st and 2nd hologram 
components are arranged in the shape of an array, and ] Or the grid pattern is formed in the hologram 
substrate in the shape of an array. It is L>=W/tan (theta+psi), when a shield is arranged between the 
adjoining outgoing radiation beams, the distance L in alignment with the incident light shaft from said 2nd 
hologram component to the irradiated section sets the diameter or width of face of said incident beam 
to W and the average angle of diffraction of said 1st hologram component is set to psi. 
The beam sensing element which comes out and is characterized by what is expressed. 
[Claim 18] at least — a laser light source, and claim 10 thru/or a claim — the aligner characterized by 
consisting of the beam sensing element and projection lens of a publication 17 either. 
[Claim 19] at least — a laser light source, and claim 10 thru/or a claim — the laser beam machine 
characterized by becoming the beam sensing element of a publication from a condenser lens 17 either. 
[Claim 20] at least — a laser light source, and claim 10 thru/or a claim — the projection device 
characterized by becoming the beam sensing element of a publication, and a space modulation light 
valve from a projector lens 1 7 either. 

[Translation done.] 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is suitable for the application to many technical fields, such as a 
projector, laser beam machining, and a stepper, about the illumination-light study system which makes 
the light source the beam sensing element and laser beam to which flattening of the beam intensity 
distribution of a laser beam is carried out in more detail about the illumination-light study system which 
used a beam sensing element and this, an aligner, a laser beam machine, and a projection device, and 
illuminates the irradiated section to homogeneity, an aligner, a laser beam machine, and the projection 
device using the illumination-light study system which makes a laser beam the light source. 
[0002] 

[Description of the Prior Art] The report about the special lens which can change beam intensity 
distribution into Nikkei Industrial Daily as of September 28, 1998 is indicated. Drawing 30 is drawing 
indicated by this report, and the special lens shown in drawing 30 has a special cross-section 
configuration in which the center section of the lens has the concave lens effectiveness, and a 
periphery has the convex lens effectiveness, and can change into a beam with uniform intensity 
distribution the beam which has roughness and fineness in intensity distribution. However, since the 
design of a lens configuration needs to produce the metal mold of a special cross-section configuration 
difficult to carry out with a lens changing into the parallel pencil of rays of uniform intensity distribution 
the beam which has roughness and fineness in intensity distribution, it becomes quantity cost. 
[0003] Moreover, the light beam sensing element which consists of the 1st hologram and 2nd hologram 
is indicated by JP,8-94839,A. However, according to this light beam sensing element, since the light 
from each facet of the 1 st hologram is irradiated all over the 2nd hologram, it is impossible to make all 
beams of light make it parallel by the 2nd hologram. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention the beam from the light source which was 
made in view of the Prior art and has roughness and fineness in intensity distribution to uniform 
intensity distribution in the irradiated section Or, without using the lens of a special cross-section 
configuration for the sensing element changed into the parallel pencil of rays of uniform intensity 
distribution It aims at offering the optical sensing element, illumination-light study system, and projection 
device which can change into uniform intensity distribution or the beam of uniform intensity distribution 
the beam from the light source which has roughness and fineness in intensity distribution using a 
hologram component in the irradiated section by low cost. Moreover, invention of each claim aims at the 
following matters. 

[0005] (1) Intensity distribution aim at intensity distribution changing into a uniform beam the beam 
which has Gaussian distribution (claim 1). 

[0006] (2) Intensity distribution can change into a uniform beam the beam which has Gaussian 
distribution, and intensity distribution aim at enabling it to use the two-beam-interference exposing 
method for production of a hologram component (claim 2). 

[0007] (3) Aim at intensity distribution changing into a uniform beam the beam which has each Gaussian 
distribution of the laser array light source (claim 3). 

[0008] (4) Intensity distribution change into a uniform beam the beam which has each Gaussian 
distribution of the laser array light source, and aim at an usable thing also in a small illumination-light 
study system (claim 4). 

[0009] (5) Aim at illuminating the beam of a laser light source so that intensity distribution may become 
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uniform at the irradiated section (claim 5). 

[0010] (6) Aim at illuminating the beam of a laser light source so that intensity distribution may become 
uniform at the irradiated section, and enabling the miniaturization of an illumination-light study system 
(claims 6 and 7). 

[0011] (7) In the illumination-light study system which illuminates the beam of the laser array light 
source by which the light-emitting part was arranged in the shape of Rhine so that intensity distribution 
may become uniform at the irradiated section, even if the number of arrays of the laser array light 
source increases, aim at the design of an illumination-light study system being easy (claim 8). 
[0012] (8) Aim at miniaturizing and high-performance-izing the projection device using a laser light 
source or the laser array light source (claim 9). 

[0013] (9) Aim at making the design of a diffraction grating easy with the device which changes a 
Gaussian beam into homogeneity reinforcement using a diffraction grating (claim 10). 
[0014] (10) With the device which changes a Gaussian beam into homogeneity reinforcement using a 
diffraction grating, the design of a diffraction grating is easy and aim at the outgoing radiation beam 
formed into homogeneity reinforcement being collimated (claim 11). 

[0015] (11) Aim at making the design of a diffraction grating easy with the device which changes a 
Gaussian beam into homogeneity reinforcement using a diffraction grating, and the outgoing radiation 
beam formed into homogeneity reinforcement being collimated, and becoming incident light and parallel 
(claim 12). 

[0016] (12) Aim at changing a Gaussian beam into homogeneity reinforcement further by making the 
design of a diffraction grating easy with the device which changes a Gaussian beam into homogeneity 
reinforcement using a diffraction grating, and removing unnecessary light from the irradiated section 
(claim 13). 

[0017] (13) Aim at changing each Gaussian beam of laser array light into the beam of homogeneity 
reinforcement (claim 14). 

[0018] (14) Change each Gaussian beam of laser array light into the beam of homogeneity reinforcement, 
and aim at the miniaturization of a beam conversion device (claim 15). 

[0019] (15) With the easy beam conversion device of a hologram design, a Gaussian beam can be 
changed into homogeneity reinforcement by removing unnecessary light from the irradiated section, and 
aim at shortening distance to the irradiated section (claim 16). 

[0020] (16) Aim at offering the aligner using the beam conversion device of low cost (claim 1 7). 

[0021] (17) Aim at offering the laser beam machine using the beam conversion device of low cost (claim 

18). 

[0022] (18) Aim at offering the small projection device which has a laser light source using the beam 
conversion device of low cost (claim 19). 

[0023] (19) Aim at offering the projection device using the small beam conversion device which made 

irradiance homogeneity high (claim 20). 

[0024] 

[Means for Solving the Problem] A focal distance is characterized by being a small beam sensing 
element, so that this invention is made in order to attain said purpose, the 1st technical means consists 
of the 1st hologram component and the 2nd hologram component by which parallel arrangement was 
carried out, its focal distance is so large that said 1st hologram component has a concave lens function 
and goes to the core of a hologram, said 2nd hologram component has a convex lens function and it 
goes to the core of a hologram. 

[0025] The 2nd technical means is characterized by arranging said 1st hologram component and said 
2nd hologram component so that it may become an oblique incidence system in the beam sensing 
element of the 1st technical means. 

[0026] The 3rd technical means is characterized by forming the hologram pattern of said 1st hologram 
component and said 2nd hologram component in the shape of an array, respectively in the beam sensing 
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element of the 1st or 2nd technical means. 

[0027] The 4th technical means is characterized by being the beam sensing element by which two or 
more beam sensing elements of the 2nd technical means are arranged in the shape of an array. 
[0028] The 5th technical means is characterized by being a laser light source, a collimate lens, the beam 
sensing element of the 1-4th technical means, and the illumination-light study system that consists of a 
lens array. 

[0029] Said collimate lens section is characterized by consisting of a hologram component for which the 
6th technical means has a collimation function in the illumination-light study system of the 5th technical 
means. 

[0030] Said lens array is characterized by consisting of a hologram component for which the 7th 
technical means has a lens array function in the illumination-light study system of the 5th or 6th 
technical means. 

[0031] In the illumination-light study system to which the 8th technical means serves as the laser array 
light source and the beam sensing-element section from a homogenizer As for the laser array light 
source, a light-emitting part is arranged in the shape of Rhine in the first half, and said beam sensing- 
element section has a lens function only in the array thickness direction of said laser array light source. 
Are formed with the 1st hologram component and the 2nd hologram component, and its focal distance is 
so large that said 1st hologram component has a concave lens function and goes to the core of a 
hologram. It is characterized by said 2nd hologram component being an illumination-light study system 
with a small focal distance, so that it has a convex lens function and goes to the core of a hologram. 
[0032] The 9th technical means is characterized by being the projection device which serves as the 5- 
8th illumination-light study systems and a light valve from a projector lens. 

[0033] The grid pitch P in the field which the 10th technical means is a beam sensing element which 
consists of a hologram component, and includes the plane of incidence or incident light shaft, and 
diffracted-light shaft of said hologram component is P=A+Bx+Csin (Dx) when distance from the core of 
the incident beam by which incidence is carried out to said hologram component is set to x. 
However, it is characterized by being the modulation pitch expressed with the constant in which A, C, 
and D contain constants other than zero in, and B contains 0. 

[0034] The 11th technical means is a beam sensing element which consists of the 1st hologram 
component and the 2nd hologram component, the modulation pitch P indicated by claim 10 is formed, 
and the grid pitch P of said 1st hologram component is characterized by setting up a grid pitch, as for 
the grid pitch of said 2nd hologram component so that the angle of diffraction from said 2nd hologram 
component may become fixed. 

[0035] The 12th technical means is characterized by the optical axis of the diffracted light of said 2nd 
hologram component being parallel to the incident light shaft to said 1st hologram component in the 
beam sensing element of the 11th technical means. 

[0036] When the 13th technical means sets the diameter or width of face of said incident beam to W in 
the beam sensing element of the 10th technical means and the average angle of diffraction of theta and 
said hologram component is set to psi for the incident angle to said hologram component of said incident 
beam, the distance L in alignment with the incident light shaft from said hologram component to the 
irradiated section is L>=W/tan (theta+psi). 
It comes out and is characterized by what is expressed. 

[0037] The 14th technical means sets the diameter or width of face of an incident beam to W in the 
beam sensing element of the 12th technical means, and if the average angle of diffraction of theta and 
said hologram component is set to psi, the incident angle to said 1st hologram component of said 
incident beam The distance L1 which met the incident light shaft of said 2nd hologram component from 
said 1st hologram component, and the distance L2 in alignment with the incident light shaft from said 
2nd hologram component to said irradiated section are L1 >=W/tan (theta+psi). 
L2 >=W/tan (theta+psi) ' 
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It comes out and is characterized by what is expressed. 

[0038] The 15th technical means is characterized by forming the grid pattern of said hologram 
component a predetermined repeat period on a hologram substrate in the beam sensing element of the 
10-1 4th technical means. 

[0039] The 16th technical means is characterized by arranging said hologram component in the shape of 
an array in the beam sensing element of the 10-1 4th technical means. 

[0040] The 17th technical means is set to the beam sensing element of the technical means of the 11th 
or 12. Said 1st and 2nd hologram components are arranged in the shape of an array, or the grid pattern 
is formed in the hologram substrate in the shape of an array. It is L>=W/tan (theta+psi), when a shield is 
arranged between the adjoining outgoing radiation beams, the distance L in alignment with the incident 
light shaft from said 2nd hologram component to the irradiated section sets the diameter or width of 
face of said incident beam to W and the average angle of diffraction of said 1st hologram component is 
set to psi. 

It comes out and is characterized by what is expressed. 

[0041] The 18th technical means is characterized by being a laser light source, the beam sensing 
element of the 10-1 7th technical means, and the aligner that consists of a projection lens at least. 
[0042] The 19th technical means is characterized by being the laser beam machine which serves as a 
laser light source and a beam sensing element of the 10-1 7th technical means from a condenser lens at 
least. 

[0043] The 20th technical means is characterized by being the projection device which serves as a laser 
light source, a beam sensing element of the 10-1 7th technical means, and a space modulation light valve 
from a projector lens at least. 
[0044] 

[Embodiment of the Invention] Hereafter, it explains based on the examples 1-22 which show the gestalt 
of operation of this invention to drawing 1 -29. 

(Example 1) Drawing 1 is drawing showing the beam sensing element of an example 1. The beam sensing 
element 1 of an example 1 consists of the 1st hologram component 2 and the 2nd hologram component 
3, and both of each other are stationed in parallel. Although it has the function of a concave lens, the 
1st hologram component 2 is designed so that a core is approached, a focal distance approaches around 
a lens greatly (that a focal distance is large will have the small die length of a focal distance since the 
focal distance of a concave lens is a negative value), and a focal distance may become small. The 1st 
hologram 2 is producible by the production approach of a computer generated hologram. Although it has 
the function of a convex lens, the 2nd hologram component 3 has so small that it approaches a core a 
focal distance, and it is designed so that it approaches on the outskirts, and a focal distance may 
become large. The 2nd hologram component 3 is also producible with a computer generated hologram. 
[0045] A laser beam 4 carries out incidence of the beam sensing element 1 shown in drawing 1 to the 
1st hologram component 2 from left-hand side. Usually, the beam profile of a laser beam is Gaussian 
distribution (Gaussian Distribution), and optical reinforcement decreases exponentially as the core of 
reinforcement of a beam is high and it approaches around a beam. The laser beam 4 shown in drawing 1 
is also Gaussian distribution, and the field where optical reinforcement is stronger is drawing spacing of 
a line and a line narrowly in drawing 1 . The beam of light with the powerful reinforcement near the core 
of a laser beam 4 is greatly emitted by the 1 st hologram component 2 in response to the lens operation 
with a large (the die length of a focal distance is small) focal distance. The angle of divergence by the 
1st hologram component 2 becomes small as it goes to the periphery of a laser beam 4. These beams of 
light serve as the parallel flux of light by the 2nd hologram component 3. And in order to carry out 
incidence of the light which goes to the 2nd hologram component 3 from the 1st hologram component 2 
to the 2nd hologram component 3, without overlapping, the design top of making the light penetrated 
from the 2nd hologram component 3 make it parallel becomes possible. Therefore, it is convertible for 
the beam 5 which is collimation light about a Gaussian beam, and equalized irradiance by the 1st and 
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2nd hologram component 2 and 3. 

[0046] (Example 2) Drawing 2 is drawing showing the beam sensing element of an example 2. The beam 
sensing element 6 of an example 2 consists of the 1st hologram component 7 and the 2nd hologram 
component 8 by which parallel arrangement was carried out. The 1st hologram component 7 has a 
concave lens function and a deviation function. A focal distance is large (the die length of a focal 
distance is ), and near the core of the 1st hologram component 7 is deflected in the direction of 
predetermined in an optical axis, the focal distance of the concave lens function is so small that it 
approaches around the 1st hologram component 7 (the die length of a focal distance is ) — it is 
designed like. On the other hand, the 2nd hologram component 8 has a convex lens function and a 
deviation function. It is designed so that a focal distance may become large, as the focal distance of a 
convex lens is so small that it approaches in the center of the 2nd hologram component 8 and it goes on 
the outskirts. 

[0047] Optical reinforcement decreases exponentially as the intensity distribution are Gaussian 
distribution, and the laser beam 9 which carries out incidence to the 1st hologram component 7 has the 
high reinforcement near a center section and goes around a beam. The field where reinforcement is 
stronger narrows spacing of a line and a line, and expresses it with drawing 2 . By the 1 st deviation 
function and concave lens function near a center section of the hologram component 7, near the center 
of the laser beam 9 of Gaussian distribution changes a travelling direction, and is emitted. The degree of 
emission of the circumference of the laser beam 9 of Gaussian distribution is small. If incidence of these 
beams is carried out to the 2nd hologram component 8, as a convex lens function and a deviation 
function show to drawing 2 , the parallel flux of light will be formed and intensity distribution will be 
changed into the uniform laser beam 10. 

[0048] By using the hologram of an oblique incidence system like an example 2, a hologram is producible 
by the two-beam-interference exposing method as shown in drawing 12 . Although the two-beam- 
interference exposing method is possible also by using a vertical-incidence hologram, production of an 
efficient hologram is difficult. In the hologram of an oblique incidence system, the two flux of lights can 
be piled up from one side of the substrate 74 of a hologram record ingredient like drawing 12 . However, 
since the flux of light is irradiated from the both sides of a substrate 74 for producing a vertical- 
incidence type hologram by two beam interference, the effectiveness and the property of a hologram fall 
by the multiple echo by the rear face of a substrate 74. Therefore, in this configuration, the production 
degree of freedom of the beam sensing element which consists of two hologram components will 
become high. 

[0049] (Example 3) Drawing 3 is drawing showing the beam sensing element of an example 3. The beam 
sensing element 11 of an example 3 consists of the 1st hologram component 12 and the 2nd hologram 
component 13. Incident light is the array light 14, for example, is a laser beam from the laser array light 
source. Although only two beams are expressed with drawing 3 , the number of arrays may be how many. 
The hologram of the field corresponding to the number of arrays of the array light 14 whose 1st 
hologram component 1 2 is incident light is given. In drawing 3 , the hologram is given to the 1 st hologram 
component 12 to two fields according to two beams. Similarly, the hologram is given to the field which 
also doubled the 2nd hologram component 13 with the array light 14 of an incident beam. Since the 
configuration of the hologram of each field is the same as the hologram indicated by the example 1, 
explanation is omitted. By the configuration of an example 3, beam conversion of the array light 14 
whose each is a Gaussian beam is carried out, respectively, and the array light 15 by which on-the- 
strength equalization was carried out is obtained. 

[0050] (Example 4) Drawing 4 is drawing showing the beam sensing element of an example 4. The beam 
sensing element 16 of an example 4 consists of the 1st hologram component 17 and the 2nd hologram 
component 18. Incident light 19 is array light, for example, is a laser beam from the laser array light 
source. Although only two beams are displayed in drawing 4 , the number of arrays may be how many. 
The hologram of the number of fields corresponding to the number of arrays of the array light 19 whose 
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1st hologram component 17 is incident light is given. In drawing 4 , a hologram is given to the 1st 
hologram component 1 7 to two fields in accordance with two beams. Similarly, the hologram which also 
doubled the 2nd hologram component 18 with the number of incident beams is given. Since the 
configuration of the hologram of each field is the same configuration as the hologram used for the beam 
sensing element of an example 2, it omits explanation. 

[0051] The array light 20 on-the-strength equalization was carried out [ the light ] in the array light 19 
whose each is a Gaussian beam by the beam sensing element of an example 4, respectively and by 
which on-the-strength equalization was carried out by carrying out beam conversion is obtained. 
Moreover, the 1st and 2nd hologram component 17 and 18 used for an example 4 can also be produced 
by the two-beam-interference exposing method besides a computer generated hologram. In order to 
produce a hologram by the two-beam-interference exposing method, as shown in drawing 12 , a laser 
beam 75 is carried out by the half mirror 69 (or beam splitter) for 2 minutes. If , it is made to reflect by 
the mirror 70, and one beam is irradiated by the substrate 74 of a hologram record ingredient. If , make it 
reflect by the mirror 71, and it is made to condense with a lens 72, and another beam irradiates the 
substrate 74 of a hologram record ingredient. A mask 73 is arranged just before the substrate 74 of a 
hologram record ingredient, and it is made to make only a required field expose. By exchanging a lens 72 
suitably so that it may become a focal distance suitable for the field, the focal distance of a hologram 
component is changeable. Furthermore, if a hologram component has a concave lens function and a 
focal location is in the point of the record ingredient 74 when the focal location of a lens 72 is carried 
out before the substrate 74 of a hologram record ingredient (arrangement shown in drawing 1 2 ) t a 
convex lens function will be given. 

[0052] (Example 5) Drawing 5 is drawing showing the beam sensing element of an example 5. The beam 
sensing element 21 of an example 5 consists of the 2nd hologram component 23a and 23b and — with 
the 1st hologram component 22a and 22b and — . Although the beam sensing element al shown in 
drawing 5 is a two-set hologram component, it is doubled with the number of the array light 24 by which 
incidence is carried out. The array light 24 by which incidence is carried out is first diffracted with the 
1st hologram component 22a and 22b. Each 1st hologram components 22a and 22b have a concave lens 
function, and they have the concave lens function that a focal distance is large, so that they approach 
the core of each component. The 2nd hologram component 23a and 23b has a convex lens function, and 
the core of each hologram component has the convex lens function that a focal distance is short. 
[0053] Optical reinforcement is equalized by the configuration of the beam sensing element 21 of an 
example 5 as a result of making the array light 24 of Gaussian distribution of intensity distribution 
diffract with the hologram components 22a and 22b of two sheets. Since this actuation operates with all 
the array light 24, the laser array light 24 can be altogether transformed to the array light 25 of a 
homogeneity beam as a result. Moreover, since it is the hologram of an oblique incidence system, the 
two-beam-interference exposing method or a computer generated hologram is also producible. 
Furthermore, since a hologram component is arranged in the shape of an array, the die length of the 
incident light shaft orientations of the beam sensing-element section 21 can be summarized small. 
[0054] (Example 6) Drawing 6 is drawing showing the illumination-light study system of the example 6 of 
this invention. The illumination-light study system 26 of an example 6 consists of condensing lenses 31 
with the laser array light source 27, the collimate lens array 28, the beam sensing-element section 29, 
and the lens array 30, and irradiates the irradiated section 32. It must not have the collimate lens array 
28 and it can omit the collimate lens array 28 by a design and arrangement of the beam sensing-element 
section 29 of a hologram component. What is necessary is to specifically design the light which carries 
out incidence to the 1st hologram component with emission light, and just to make it arrange further, so 
that incidence may be carried out to the 1st hologram component, before the emission light from each 
array of the laser array light source 27 laps. Moreover, a condensing lens 31 is not necessarily required 
and it is also possible to give the function of a condensing lens 31 to the lens array 30. 
[0055] The beam sensing elements 11, 16, and 21 of examples 3-5 can be used for the beam sensing- 
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element section 29. As for each beam by which incidence is carried out to the lens array 30, the 
illuminance is equalized by the illumination-light study system 26 of an example 6. Each beam is 
irradiated with the lens array 30 and the condensing lens 31 at the irradiated section 32. In order to pile 
up each beam currently equalized in the irradiated section 32, illumination distribution also with the 
uniform irradiated section 32 is acquired. Furthermore, even if each beam of the laser array light source 
27 has dispersion in optical reinforcement between each array of the laser array light source 27 in order 
to illuminate the irradiated section 32 whole respectively, it serves as uniform lighting in the irradiated 
section 32. 

[0056] (Example 7) Drawing 7 is drawing showing the illumination-light study system of the example 7 of 
this invention. The illumination-light study system 33 of an example 7 consists of the light source 34, a 
hologram component 35 which has a collimate lens function, the beam sensing-element section 36, and 
the lens array 37 and a condensing lens 38, and irradiates the irradiated section 39. One laser or the 
laser array light source is sufficient as the light source 34. As for the hologram component 35 or the 
beam sensing-element section 36, in the case of the laser array light source, a hologram is formed in 
the shape of an array. 

[0057] Each beam from the light source 34 is respectively formed into the parallel flux of light with the 
hologram component 35. In this phase, only by the parallel flux of light being formed, it is Gaussian 
intensity distribution and this beam carries out incidence to each beam at the beam sensing-element 
section 36. If the light source 34 is one laser, the beam sensing-element section 36 uses the beam 
sensing elements 1 and 6 of examples 1 or 2, and if it is the laser array light source, the beam sensing 
elements 11, 16, and 21 of examples 3-5 will be used for it. Each beam is changed into the beam of 
homogeneity illuminance distribution by the function of a beam sensing element. With the lens array 37 
and a condensing lens 38, each homogeneity beam is laid on top of the irradiated section 39. Therefore, 
an illuminance also with the uniform irradiated section 39 is obtained. The function of the hologram 
component 35 can also give the beam sensing-element section 36. By the illumination-light study 
system 33 of an example 7, homogeneity lighting of a laser light source or the laser array light source 
can be carried out at the irradiated section 39. Furthermore, since it is also possible to put together to 
the hologram of the beam sensing-element section 36, the hologram component 35 can realize a still 
smaller illumination-light study system. 

[0058] (Example 8) Drawing 8 is drawing showing the illumination-light study system of the example 8 of 
this invention. The illumination-light study system 40 of an example 8 consists of the light source 41, a 
hologram component 42 which has a collimate lens function, the beam sensing-element section 43, and 
a hologram component 44 which compounds each flux of light, and irradiates the irradiated section 45. 
One laser or the laser array light source is sufficient as the light source 41. As for the hologram 
components 42 and 44 or the beam sensing-element section 43, in the case of the laser array light 
source, a hologram is formed in the shape of an array. Each beam from the light source 41 is 
respectively formed into the parallel flux of light with the hologram component 42. In this phase, the 
parallel flux of light was only formed and they are intensity distribution Gaussian to each beam. This 
beam carries out incidence to the beam sensing-element section 43. If the light source 41 is one laser, a 
beam sensing element uses the beam sensing elements 1 and 6 of examples 1 or 2, and if it is the laser 
array light source, the beam sensing elements 11, 16, and 21 of three to example 6 publication can be 
used. Each beam turns into a beam of homogeneity illuminance distribution by the function of a beam 
sensing element. The hologram component 44 has the function with which the lens array 37 shown in 
drawing 7 by this one sheet and the condensing lens 38 combined. 

[0059] By the illumination-light study system 40 of an example 8, homogeneity lighting of a laser light 
source or the laser array light source can be carried out at the irradiated section 45. Furthermore, since 
it is also possible to collect either or both to the hologram of the beam sensing-element section 43, the 
hologram components 42 and 44 can realize a still smaller illumination-light study system. 
[0060] (Example 9) Drawing 9 is drawing showing the illumination-light study system of the example 9 of 
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this invention, drawing 9 (A) is a front view and drawing 9 (B) is a top view. The illumination-light study 
system 46 of an example 9 consists of the laser array light source 47, the lens array 48, a cylindrical 
lens 49, the beam sensing-element section 50, and the lens array 51 and cylindrical lenses 52 and 53, 
and irradiates the irradiated section 54. As for the laser array light source 47, the laser oscillation 
section is arranged in the shape of Rhine. Although the lens array 48 is shown by the collimate lens 
array, the cylindricaHens array which does not have lens power in the laser array thickness direction is 
sufficient. The beam sensing-element section 50 has the function to change the Gaussian distribution 
property of the thickness direction of a laser array into a uniform beam. The lens array 51 and a 
cylindrical lens 52 are the homogenizers of the direction component of an array of the laser array light 
source 47. That is, only the number of partitions of the cylindricaHens array 48 divides the array light 
formed into the parallel (to space inboard of drawing 9 (A)) flux of light in the direction of an array of the 
laser array 47, and each is piled up in the irradiated section 54 by the cylindrical lens 52. A cylindrical 
lens 53 is a lens for doubling the beam of the array thickness direction of the laser array 47 with the 
irradiated section 54. If the beam from the beam sensing-element section 50 has already suited the 
configuration of the irradiated section 54, a cylindrical lens 53 is not required of drawing 9 (B). Moreover, 
especially the cylindrical lens 49 is not required, either. What is necessary is just to design the beam 
sensing-element section 50 in consideration of incident light being emission light, when there is no 
cylindrical lens 49. 

[0061] The lens array 48 is in agreement with the number of arrays of the laser array light source 47. 
The lens array 51 is preferably lessened rather than the number of laser arrays, and chooses the 
number of partitions which is not a divisor of the number of laser arrays. Although the beam 
reinforcement in each array of the lens array 51 will pile up and be put together in the irradiated section 
54, since it is not the divisor of the number of arrays, it shifts, and it piles up, and the phase of each 
beam intensity distribution is put together, and is equalized. By the illumination-light study system 46 of 
an example 9, the hologram design of the beam sensing-element section 50 can be designed, without 
being dependent on the number of arrays of the light source. Moreover, even if it does not make the 
homogenizer section into the number of partitions like the number of arrays of the light source, 
homogeneity lighting is possible for it. Therefore, a design and production become still easier. 
[0062] (Example 10) Drawing 10 is drawing showing the projection device of the example 10 of this 
invention. The projection device 55 of an example 10 consists of laser light sources 56r, 56g, and 56b, 
illumination-light study systems 57r, 57g, and 57b, light valves 58r, 58g, and 58b, and the color 
composition component 59 and a projector lens 60. When laser light sources 56r, 56g, and 56b are one 
laser beam respectively, the beam sensing elements 1 and 6 of examples 1 or 2 can be used for the 
illumination-light study systems 57r, 57g, and 57b. Moreover, when laser light sources 56r, 56g, and 56b 
are arrays, the beam sensing elements 11, 16, and 21 of examples 3-5 are used for the illumination-light 
study systems 57r, 57g, and 57b. For example, a liquid crystal light valve can be used for light valves 58r, 
58g, and 58b. In order to lead light to the pupil of a projector lens efficiently, a field lens may be 
arranged just before each light valves 58r, 58g, and 58b. By the projection device 55 of an example 10, a 
homogeneity illuminance is obtained on light valves 58r and 58g and 58b, and illuminance equalization 
can be attained on a screen (not shown) with a projector lens 60. 

[0063] (Example 11) Drawing 1 1 is drawing showing the projection device of the example 1 1 of this 
invention. Three projection devices 61 of an example 1 1 can be located in a line in the laser array light 
sources 62r, 62g, and 62b, and are the examples using the light valve 67 of the veneer. Just behind the 
laser array light sources 62r, 62g, and 62b, the hologram components 63r, 63g, and 63b which have a 
collimate lens or a collimate lens function are arranged, and these consist of the beam sensing-element 
sections 64r, 64g, and 64b, the flux of light composition sections 65r, 65g, and 65b, a field (if ) lens 66, a 
light valve 67, and a projector lens 68. The beam sensing elements 11, 16, and 21 of examples 3-5 are 
used for the beam sensing-element sections 64r, 64g, and 64b. The flux of light composition sections 
65r, 65g, and 65b may be constituted from a lens array and a condensing lens, and may consist of 
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hologram components. According to the configuration of the projection device 61 of an example 1 1, the 
small projection device which used the laser light source is realizable. 

[0064] (Example 12) Drawing 1 3 is drawing showing the beam sensing element of an example 12. The 
beam sensing element 81 of an example 12 consists of a hologram component 82 and the irradiated 
section 83, and incidence of the beam 86 with uneven intensity distribution is carried out to the 
hologram component 82. Although a laser beam tends to equalize incident light, if it is extent which 
should just be equalized from the beam of a basis, beams other than a laser beam are sufficient. For 
example, light emitting diode and the incoherent homogeneous light are sufficient. However, it is 
necessary to be the incident light which has a beam profile near the Gaussian beam or Gaussian one to 
which beam-o1Hight reinforcement becomes high toward the core of a beam. The design of the 
hologram component 82 is performed as follows. 

[0065] It is made for the grid pitch of the cross section which cut the hologram component 82 to fill (a 
formula 1) with a field (flat surface which is parallel to the space of drawing 1313 and passes along the 
core of incident light) including the incident light shaft 84 and the diffracted-light shaft 85. 
P=A+Bx+Csin (Dx) (formula 1) 

However, when the constant, for example, incident light, in which A, C, and D contain constants other 
than zero in, and B contains 0 is a circular Gaussian beam, A expresses the grid pitch of the location 
through which an incident light shaft passes. B is a value related to the ratio of the difference of the grid 
pitch of the both ends of a beam, and the die length of a hologram field in drawing 13 . C is weighting of 
a sinusoidal function and D is a parameter which makes a half period from the core of a hologram field 
to an edge. 

[0066] The range of constants A, B, C, and D is as follows. Although A changes with wavelength of 
incident light, it is 0< A<20 (micrometer) in general. Although B, C, and D change with the magnitude of 
the hologram side of a hologram component, or relative positions with the irradiated section, it is -2<B<2 
(micrometer), — 1 <C<1 (micrometer), and -0.3<D<0.3 (rad/micrometer) in general. 

[0067] Drawing 14 is A= 0.5 (micrometer), B= 6.84x10-5 (micrometer), C=-7.1x10-3 (micrometer), and 
D= 1.37x10-2 (rad/micrometer) as an example of constants A, B, C, and D. 

It is drawing showing the relation between the distance from the core of a hologram component when 
carrying out, and a grid pitch, and drawing 15 is drawing showing signs that the incident light profile of 
Gaussian distribution is changed into a uniform beam profile using the beam sensing element of drawing 
13 . As shown in drawing 15 , the incident beam (Gaussian distribution) of 30 angles of incidence is 
changed into the beam by which beam-of-light reinforcement was equalized in the drawing 1 3 side. In 
the irradiated section 83, it is circular by performing this design also in the direction [ **** / the space 
of drawing 13 / un-], and beam-of-light reinforcement becomes homogeneity. 

[0068] When using for example, an electron-beam-lithography machine etc. and producing the so-called 
computer hologram, production of a hologram can use (a formula 1) and can carry out numerical 
assignment of the grid pitch. For this reason, production of a hologram also becomes easy. It is possible 
to make the pattern of the metal mold for mass-producing surface relief by this processing method or 
the master hologram for volume hologram mass production. For this reason, the beam sensing element 
of low cost is realizable with this invention. 

[0069] (Example 13) Drawing 16 is drawing showing the beam sensing element of an example 13, and 
drawing 1 7 is drawing showing the relation between the distance from the core of the 2nd hologram 
component, and a grid pitch. The beam sensing element 88 of an example 13 consists of the 1st 
hologram component 89 and the 2nd hologram component 90. The modulation pitch as which the 1st 
hologram component 89 is expressed in (a formula 1) is formed. As for the light 95 diffracted with the 
1 st hologram component 89, breadth and the light from the circumference of incident light are 
compressed on the 2nd hologram component 90 on the 2nd hologram component 90 as explanation of an 
example 12, as for near the center of the incident light 94 of a Gaussian profile. The grid pitch of the 
2nd hologram component 90 is expressed with drawing 17 . This example is the case where outgoing 
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radiation of the angle of diffraction of the outgoing radiation light 96 from the 2nd hologram component 
90 is carried out as a collimation light at 15 degrees, when the grid shown in drawing 1 6 as 1st hologram 
component 89 is used. In the example of drawing 16 , although the 1st hologram component 89 leans to 
incident light 92, even if it arranges perpendicularly, a modulation pitch can be designed. 
[0070] Since a Gaussian beam is made to homogeneity reinforcement as a collimation light using the 
hologram component of two sheets, homogeneity is held even if the distance of the irradiated section 91 
and the 2nd hologram component 90 changes. For this reason, the distance of the beam sensing element 
88 and the irradiated section 91 can be set as arbitration, and the degree of freedom of installation is 
high. 

[0071] (Example 14) Drawing 1 8 is drawing showing the beam sensing element 97 of an example 14, and 
drawing 19 is drawing showing the relation between the distance from the core of the 2nd hologram 
component, and a grid pitch. As shown in drawing 18 , the beam sensing element 97 of an example 14 
consists of the 1st 98 holograms and the 2nd hologram component 99, and it designs a hologram so that 
the optical axis 101,102 of incident light 103 and the outgoing radiation light 105 may become parallel. 
Namely, what is necessary is just to make the 2nd hologram component 99 into the modulation pitch 
shown in drawing 1 9 , when it is the grid pitch the 1st hologram component 98 is indicated to be to 
drawing 14 , for example. Drawing 19 is a grid pitch in case the 2nd hologram component 99 has been 
perpendicularly arranged to incident light 103. Since whenever [ angle-of-diffraction ] is decided that it 
becomes parallel [ the diffracted light 105 from the 2nd hologram component 99 ] to incident light 103 
since the incident angle of each beam of light from the design value of the grid pitch of the 1st hologram 
component 98 to the 2nd hologram component 99 is decided, the grid pitch of the 2nd hologram 
component 99 is called for. 

[0072] Since a Gaussian beam is made to a homogeneous radiation illuminance as a collimation light 
using the hologram component of two sheets, the homogeneity of irradiance is held even if the distance 
of the irradiated section 100 and the 2nd hologram component 99 changes. For this reason, the distance 
to the irradiated section 100 can be chosen freely. In addition, since the incident light shaft 101 and the 
outgoing radiation optical axis 102 become parallel, when using the beam sensing element of this 
invention for a part of optical system, it becomes easy to design other optical system. Although the 1st 
hologram component 98 and the 2nd hologram component 99 are not parallel in drawing 18 , even if 
parallel, the grid pitch of both the holograms component can be designed. If both the holograms 
component is parallel arrangement, the diffracted light from the 1st hologram component 98 will become 
the same as the grid pitch of the 1st hologram component 98 in the location inputted into the 2nd 
hologram component 99. 

[0073] (Example 15) Drawing 20 is drawing showing the beam sensing element of an example 15. The 
beam sensing element 111 of an example 15 has the hologram component 112 and the irradiated section 
113, and homogeneity lighting of the irradiated section 1 13 is carried out by the diffracted light 115 from 
the hologram component 1 12 of a modulation pitch expressed with (a formula 1). The design of the 
modulation pitch of the hologram component 112 is as having been explained to the example 12. The 
distance L in alignment with the incident light shaft from the edge of the hologram component 1 1 2 to 
the edge of the irradiated section 1 13 is arranged to the appearance shown in (a formula 2). 
L>=W/tan (theta+psi) (formula 2) 

Here, W expresses the diameter of an incident beam, or the width of face of the beam in plane of 
incidence, theta is an incident angle to the hologram component 112, and psi is the average angle of 
diffraction of a hologram component. 

[0074] The light 116 diffracted and penetrated with the hologram component 1 12 by this configuration 
separates from the irradiated section 1 1 3. Therefore, the homogeneity of the beam in the irradiated 
section 113 becomes good. Although not illustrated, if the distance L which maintained the relation of a 
formula 2 is set up even if the irradiated section 113 may be parallel to the hologram component 1 12 
and the hologram component 112 and the irradiated section 1 13 are further arranged at right angles to 
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both incident light shafts, the hologram transmitted light 116 which is unnecessary light can be removed 
from the irradiated section 1 13. Although not illustrated, it is possible to remove the unnecessary 
transmitted light from the irradiated section by setting up the distance from a hologram component to 
the irradiated section so that (a formula 2) may be filled also with the case of the beam conversion 
device which made the hologram component arrange in the shape of an array in the below-mentioned 
examples 17 and 18. 

[0075] (Example 16) Drawing 21 is drawing showing the beam sensing element of an example 16. The 
beam sensing element of an example 16 consists of the 1st hologram component 1 18 and the 2nd 
hologram component 119. It has the modulation pitch as which the grid is expressed in (a formula 1), and 
incident light 121 is further diffracted by the 2nd hologram component 1 19, and becomes parallel to an 
incident light shaft, and the 1st hologram component 1 18 is outputted with the collimation light 123. 
Distance L1 which met the incident light shaft of the 1st hologram component 118 and the 2nd hologram 
component 119 like drawing 21 is made into the distance shown by (the formula 3), and it is L1 >=W/tan 
(theta+psi). (formula 3) 

Furthermore, the distance L2 in alignment with the incident light shaft from the 2nd hologram 
component 1 19 to the irradiated section 120 is set as the distance shown by (the formula 4). 
L2 >=W/tan (theta+psi) (formula 4) 

[0076] According to this configuration, the light 125 penetrated without the light 124 penetrated without 
diffracting from the 1st hologram component 118 separating from the irradiated section 120, diffracting 
it with the 1st hologram component 1 18 further, and diffracting it with the 2nd hologram component 1 19 
separates from the irradiated section 120. For this reason, only the light 123 diffracted with both the 1st 
hologram component 118 and the 2nd hologram component 1 19 reaches the irradiated section 120. For 
this reason, a homogeneous high collimation light as the design without flare light is obtained. When L1 
and L2 choose the minimum distance with which (a formula 4) is filled, respectively (formula 3), a small 
beam sensing element is obtained. 

[0077] (Example 17) Drawing 22 is drawing showing the beam sensing element of an example 17. The 
beam sensing element 131 of an example 17 carries out homogeneity lighting of the laser array light 134 
by the hologram component 132 at the irradiated section 133. In drawing 22 , since a Gaussian beam 
consists of two, there will be the two same grid patterns in the hologram component 132. If a grid 
pattern is produced according to the number and the array direction of a laser array, the number of 
arrays is arbitrary. In addition, in order to arrange the pattern with the same grid pattern in the shape of 
an array, the substrate 132 and the irradiated section 133 of a hologram need to be parallel. Although 
not illustrated, when the irradiated section 133 is not parallel to the hologram substrate 132, grid 
patterns differ for every array. 

[0078] Drawing 23 is drawing showing the configuration from which the beam sensing element of an 
example 17 differs. The beam sensing element 136 consists of the 1st hologram component 137 and the 
2nd hologram component 138. The grid pattern of the shape of an array given to the 1st hologram 
component 137 has the modulation pitch expressed respectively (formula 1). The 2nd hologram 
component 138 is used as the 1st hologram component at parallel. For this reason, all grid patterns 
should just make the same pattern arrange [ component / both / holograms ] in the shape of an array. 
Moreover, in drawing 23 , although it is not parallel, even if the 2nd hologram component 138 and the 
irradiated section 139 are parallel, they are possible for designing the 2nd hologram component 138. 
Laser array light of a Gaussian beam can be made into uniform irradiance in the irradiated section 139 
for every array light by this invention. 

[0079] (Example 18) Drawing 24 is drawing showing the beam sensing element of an example 18. As for 
the beam sensing element 142 of an example 18, the hologram components 143a and 143b are arranged 
in the shape of an array. According to the laser array light 145 with the property of a Gaussian beam, 
the hologram component arrays 143a and 143b are arranged. If the number of arrays increases in leaning 
a hologram component to an incident beam like drawing 23 , a hologram component (137,138 of drawing 



-15- 



23 ) will become long in the direction of an optical axis. If a hologram component is made to arrange like 
this configuration, thickness of the direction of an optical axis can be used as a compact. 
[0080] (Example 19) Drawing 25 is drawing showing the beam sensing element of an example 19. As for 
the beam sensing element 147 of an example 19, 148b, and 149b, 148c and 149c constitute 1 set of 
beam sensing elements, respectively in 1st hologram component 148a, 2nd hologram component 149a, 
and this appearance. These are arranged in the shape of an array. The Gaussian distribution of beam 
152a of one of incidence array light is changed into uniform irradiance by the beam sensing element. 
Shields 151a and 151b are arranged among the adjoining outgoing radiation beams 153a t 153b, and 153c. 
The light (light shown by the dotted line by drawing 25 ) penetrated without diffracting by hologram 
component 149a of [ 2nd ] the diffracted lights of 1st hologram component 148a does not reach the 
irradiated section 150 by electric shielding version 151a. Since these shields 151a and 151b are arranged 
in the shape of an array, uniform irradiance distribution is acquired in the irradiated section 150. 
Furthermore, the distance L which met the incident light shaft from 2nd hologram component 149a to 
the irradiated section 150 by placing these shields 151a and 151b should just fulfill [ width of face ] the 
average angle of diffraction of W and 1st hologram component 148a for the angle of incidence to 1st 
hologram component 148a, when the diameter or width of face of theta and one incident beam is set to 
psi (formula 2). It is L>=mW/tan (theta+psi), in order not to arrange a shield but for the number of an 
incident beam to remove the unnecessary light from m, then 2nd hologram component 149a from the 
irradiated section 150 temporarily. 

It needs to be alike and it is necessary to carry out. Therefore, distance with the irradiated section can 
be shortened by this invention 1/m. In addition, although the number of the beams of incident light is 
three in drawing 2525 , the number of arrays is learned two or more, and even if it is shoes, the 
effectiveness of this invention is acquired. 

[0081] Drawing 26 is deformation of the beam sensing element of an example 19, and shows the example 
which consists of a hologram component 154,155 of two sheets formed in the shape of an array in the 
grid pattern on the hologram substrate, and a shield 157. Although irradiance is equalized by the 1st 
hologram component 154 and the 2nd hologram component 155 (159a) and one beam 158a of incident 
light goes to the irradiated section 156 by them also in this example, the light (light shown by the dotted 
line) penetrated with the 2nd hologram component 155 is cut with a shield 157, and does not reach the 
irradiated section 156. Although the beam of incident light shows two examples by drawing 26 , the 
number of arrays is learned two or more, and even if it is shoes, the effectiveness of this invention is 
acquired. By this invention, array light which has a Gaussian profile can be made into homogeneous 
radiation reinforcement, and distance to this device and the irradiated section can be shortened. 
[0082] (Example 20) Drawing 27 is drawing showing the aligner of an example 20. The aligner 160 of an 
example 20 consists of one of the beam sensing elements 162 explained in a laser light source 161 and 
the examples 12-19, a reticle 163, a projection lens 164, and substrate stage 165 grade. The 
reinforcement of the Gaussian distribution from a laser light source 161 turns into a homogeneous 
radiation illuminance by the beam sensing element 162, and illuminates a reticle 163. The pattern of a 
reticle 163 is exposed by the wafer placed on the substrate stage 165. Although not illustrated, a 
collimate lens may be arranged between a laser light source 161 and the beam sensing element 162. 
Moreover, the optical system which makes a beam expand and form into the parallel flux of light 
depending on a laser light source may be used. The aligner using the small beam sensing element which 
consisted of hologram components which are easy to design and which made irradiance homogeneity 
high can be offered. 

[0083] (Example 21) Drawing 28 is drawing showing the laser beam machine of an example 21. The laser 
beam machine 170 of an example 21 consists of one of the beam sensing elements 172 explained in a 
laser light source 171 and the examples 12-19, a lens 173, and work-piece 174 grade. The laser beam 
machine 170 of this invention changes the laser beam from a laser light source 171 into a homogeneity 
beam by the beam sensing element 172, and is condensed by the work piece 174 with a lens 173. 
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Surface treatment and cutting processing of a work piece 1 74 can be performed by the condensing spot. 
Moreover, in the arrangement which transposes a lens 173 to a projection lens, or the irradiated section 
uses as a direct work piece, since homogeneity lighting can be carried out over the large range of a work 
piece, it can use also as laser annealing. Although not illustrated, a collimate lens may be arranged 
between a laser light source 171 and the beam sensing element 172. Moreover, the optical system which 
makes a beam expand and form into the parallel flux of light depending on a laser light source 171 may 
be used. The hologram component which is easy to design can be used, or the laser beam machine using 
the small beam sensing element which made irradiance homogeneity high can be offered. 
[0084] (Example 22) Drawing 29 is drawing showing the projection arrangement of an example 22. The 
projection device 180 of an example 22 consists of one of beam sensing elements 182 explained in a 
laser light source 181 and the examples 12-19, a light valve 183, and projector lens 184 grade. The 
image by which the beam of the Gaussian distribution reinforcement of a laser beam was changed into 
the beam of homogeneity reinforcement by the beam sensing element 182, and the space modulation 
was carried out by the RAIDO bulb 183 is projected on a screen (it omits by a diagram) with a projector 
lens 184. The RAIDO bulb 183 can use a liquid crystal device. Although not illustrated, a collimate lens 
may be arranged between a laser light source 181 and the beam conversion device 182. Moreover, the 
optical system which makes a beam expand and form into the parallel flux of light depending on a laser 
light source 181 may be used. The hologram component which is easy to design can be used, or the 
projection device using the small beam conversion device which made irradiance homogeneity high can 
be offered. 
[0085] 

[Effect of the Invention] The beam sensing element, illumination-light study system, and projection 
device which change into conversion or the collimation light of homogeneity intensity distribution the 
beam which has roughness and fineness in intensity distribution in the irradiated section at homogeneity 
intensity distribution can be offered without using the lens of a special cross-section configuration 
according to this invention so that clearly from the above explanation. 

[0086] (1) According to invention of claim 1, the beam with Gaussian distribution of a laser beam is 
convertible for the beam of uniform intensity distribution with collimation light by using the hologram of 
two sheets. 

[0087] (2) According to invention of claim 2, the beam sensing element to which the degree of freedom 
of the producing method becomes high is obtained by using the hologram component of an oblique 
incidence system. 

[0088] (3) According to invention of claim 3, each Gaussian distribution of laser array light is convertible 
for the beam of homogeneity intensity distribution by producing a beam conversion pattern in the shape 
of an array for the hologram component of two sheets. 

[0089] (4) Since it is the optical system which can transform all laser array light to the beam of 
homogeneity intensity distribution according to invention of claim 4, the degree of freedom of hologram 
production is high, and can make thickness of a beam transducer small. 

[0090] (5) According to invention of claim 5, since the illumination-light study system was formed using 
one beam sensing element of claims 1-4, the laser beam which has Gaussian distribution can be 
illuminated to homogeneity at the irradiated section. Moreover, when the laser array light source is used 
as a laser light source, since it illuminates the whole irradiated section respectively, even if each beam 
has dispersion in optical reinforcement between each array, it can be considered as uniform lighting in 
the irradiated section. 

[0091] (6) Since the hologram component of a collimation function can also be together put to the 
hologram of the beam sensing-element section according to invention of claim 6, a still smaller 
illumination-light study system is realizable. 

[0092] (7) Since the hologram component for a collimation function and beam composition can also 
collect either or both to the hologram of the beam sensing-element section according to invention of 
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claim 7, a still smaller illumination-light study system is realizable. 

[0093] (8) According to invention of claim 8 f the hologram design of the beam sensing-element section 
can be designed, without being dependent on the number of arrays of the light source. Moreover, even if 
it does not make the homogenizer section into the number of partitions like the number of arrays of the 
light source, it can be illuminated to homogeneity. 

[0094] (9) According to invention of claim 9, the small projection device using a laser light source is 
realizable. 

[0095] (10) According to invention of claim 10, since the modulation pitch which makes a Gaussian beam 
equalize by the hologram component can be expressed with an easy formula, it is easy to design, and 
production can realize an easy beam sensing element by the computer hologram. 

[0096] (11) According to invention of claim 11, since the modulation pitch which makes a Gaussian beam 
equalize by the hologram component can be expressed with an easy formula, it is easy to design, 
production is easy at a computer hologram, since the light changed further is collimated, the distance of 
a beam conversion device and the irradiated section can be set as arbitration, and the degree of 
freedom of installation can realize a high beam sensing element. 

[0097] (12) According to invention of claim 12, since the modulation pitch which makes a Gaussian beam 
equalize by the hologram component can be expressed with an easy formula, are easy to design, and 
production is easy at a computer generated hologram. Since the light furthermore changed is collimated, 
the distance of a beam sensing element and the irradiated section can be set as arbitration, and the 
beam sensing element which is easy to use when using for other optical system, since the degree of 
freedom of installation is high and the optical axis after incident light and conversion is parallel can be 
realized. 

[0098] (13) According to invention of claim 13, since the modulation pitch which makes a Gaussian beam 
equalize by the hologram component can be expressed with an easy formula, it is easy to design, and 
production can be easy at a computer generated hologram, the transmitted light which does not 
contribute to equalization of irradiance can be removed from the irradiated section, and irradiance 
equalization can realize a good beam sensing element. 

[0099] (14) According to invention of claim 14, since the modulation pitch which makes a Gaussian beam 
equalize by the hologram component can be expressed with an easy formula, are easy to design, and 
production is easy at a computer generated hologram. The transmitted light which does not contribute 
to equalization of irradiance can be removed from the irradiated section. Since irradiance equalization 
becomes good and can take out the beam after conversion as a collimation light, the distance of a beam 
sensing element and the irradiated section can be set as arbitration, and the degree of freedom of 
installation can realize a high beam sensing element. 

[0100] (15) According to invention of claim 15, since the modulation pitch which can carry out irradiance 
equalization of the array beam of a Gaussian profile by the hologram component can be expressed with 
an easy formula, it is easy to design, and a beam sensing element easily producible by the computer 
hologram can be realized. 

[0101] (16) According to invention of claim 16, since the modulation pitch which can carry out irradiance 
equalization of the array beam of a Gaussian profile by the hologram component can be expressed with 
an easy formula, it can be easy to design, and it can produce easily by the computer hologram, and the 
beam sensing element as for which thickness of the direction of an optical axis of a beam sensing 
element is made to a compact can be realized. 

[0102] (17) According to invention of claim 17, since the modulation pitch which can carry out irradiance 
equalization of the array beam of a Gaussian profile by the hologram component can be expressed with 
an easy formula, it can be easy to design, and it can produce easily by the computer generated hologram, 
and the small beam sensing element which can remove the unnecessary light from the hologram 
component which adjoined with the shield from the irradiated section can be realized. 
[0103] (18) According to invention of claim 18, it consists of hologram components which are easy to 
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design, and the aligner using the small beam sensing element which made irradiance homogeneity high 
can be realized. 

[0104] (19) According to invention of claim 19, it consists of hologram components which are easy to 
design, and the laser beam machine using the small beam sensing element which made irradiance 
homogeneity high can be realized. 

[0105] (20) According to invention of claim 20, it consists of hologram components which are easy to 
design, and the projection device using the small beam sensing element which made irradiance 
homogeneity high can be realized. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the beam sensing element of the example 1 of this invention. 
[Drawing 2] It is drawing showing the beam sensing element of the example 2 of this invention. 
[Drawing 3] It is drawing showing the beam sensing element of the example 3 of this invention. 
[Drawing 4] It is drawing showing the beam sensing element of the example 4 of this invention. 
[Drawing 5] It is drawing showing the beam sensing element of the example 5 of this invention. 
[Drawing 6] It is drawing showing the illumination-light study system of the example 6 of this invention. 
[Drawing 7] It is drawing showing the illumination-light study system of the example 7 of this invention. 
[Drawing 8] It is drawing showing the illumination-light study system of the example 8 of this invention. 
[Drawing 9] It is drawing showing the illumination-light study system of the example 9 of this invention. 
[Drawing 10] It is drawing showing the projection device of the example 10 of this invention. 
[Drawing 1 1] It is drawing showing the projection device of the example 11 of this invention. 
[Drawing 12] It is drawing showing the equipment which produces a hologram by the two-beam- 
interference exposing method using the hologram of an oblique incidence system. 
[Drawing 1 3] It is drawing showing the beam sensing element of the example 12 of this invention. 
[Drawing 1 4] It is drawing showing the relation between the distance from the core of the hologram 
component of drawing 1 3 , and a grid pitch. 

[Drawing 15] It is drawing showing signs that the incident light profile of Gaussian distribution is changed 
into a uniform beam profile using the beam sensing element of drawing 13 . 

[Drawing 16] It is drawing showing the beam sensing element of the example 13 of this invention. 
[Drawing 1 7] In the beam sensing element of drawing 16 , it is drawing showing the relation between the 
distance from the core of the 2nd hologram component, and a grid pitch. 

[Drawing 18] It is drawing showing the beam sensing element of the example 14 of this invention. 
[Drawing 1 9] In the beam sensing element of drawing 18 , it is drawing showing the relation between the 
distance from the core of the 2nd hologram component, and a grid pitch. 
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[Drawing 20] It is drawing showing the beam sensing element of the example 15 of this invention. 
[Drawing 21] It is drawing showing the beam sensing element of the example 16 of this invention. 
[Drawing 22] It is drawing showing the beam sensing element of the example 1 7 of this invention. 
[Drawing 23] It is drawing showing the configuration from which the beam sensing element of drawing 22 
differs. 

[Drawing 24] It is drawing showing the beam sensing element of the example 18 of this invention. 
[Drawing 25] It is drawing showing the beam sensing element of the example 19 of this invention. 
[Drawing 26] It is drawing showing the configuration from which the beam sensing element of drawing 25 
differs. 

[Drawing 27] It is drawing showing the aligner of the example 20 of this invention. 

[Drawing 28] It is drawing showing the laser beam machine of the example 21 of this invention. 

[Drawing 29] It is drawing showing the projection device of the example 21 of this invention. 

[Drawing 30] It is drawing showing the conventional special lens from which intensity distribution change 

into a uniform beam the beam which has roughness and fineness in intensity distribution. 

[Description of Notations] 

1,6, 11, 16,21 — A beam sensing element, 2, 7, 1 2, 1 7 — The 1 st hologram component, 3, 8, 13, 18 — 
4 The 2nd hologram component, 9 — The laser beam of Gaussian distribution, 5 10 — The laser beam 
of homogeneity intensity distribution, 14, 19, 24 — Array light of Gaussian distribution, 15, 20, 25 — The 
array light of homogeneity intensity distribution, 26, 33, 40, 46 — Illumination-light study system, 27 47 - 
~ The laser array light source, 28 — A collimate lens array, 29, 36, 43, 50 — Beam sensing-element 
section, 30, 37, 48, 51 — 31 A lens array, 38 — Condensing lens, 32, 39, 45, 54 — 34 The irradiated 
section, 41 — The light source, 35, 42, 44, 63 — Hologram component, 49, 52, 53 — 55 A cylindrical 
lens, 61 — Projection device, 56 — A laser light source. 57 — An illumination-light study system, 58, 65, 
67 — Light valve, 59 — 60 A color composition component, 68 — A projector lens, 62 — Laser array 
light source, 64 — The beam sensing-element section, 65 — The flux of light composition section, 66 — 
Field lens, 81 , 88, 97, 1 1 1 , 1 1 7, 1 31 ,1 36,1 42,1 47 — Beam sensing element, 82,1 1 2,1 32,1 43 — A hologram 
component, 83, 91, 100, 113, 120, 133, 139,144,150,156 — Irradiated section, 89 98,118,137,148,154 — 
The 1st hologram component, 90 99,119,138,149,155 — The 2nd hologram component, 151,157 — A 
shield, 160 — An aligner, 161,171,181 — Laser light source, 162,172,182 [ — A substrate stage, 170 / - 
- A laser beam machine, 173 / — A lens, 174 / — A work piece, 180 / — A projection device, 183 / — 
A light valve, 184 / — Projector lens. ] — A beam sensing element, 163 — A reticle, 164 — A 
projection lens, 1 65 
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^AWft^fl. «re*D^5ASfrF0>¥iStt&IIlSTft 
Jil-tt^i, m!f38l©*P^7Aig^<E>itfifB8 2 
©*:D^7A^©AW3tiatC»o^!EliL 1 <t. fltffB 
»2<0*n^ 7 A*^6WBEtt[J!awa*T«)A»3ttt 
t»ofcKSlL2«, 
L 1 ^W/ tan 
L2^W/ tan (0 + i!>) 
T « $ n ^> d i jS t T ^> . 
[0 0 3 8] 81 5©&ffi^ate. 81 0-14O8I 

so ^a©k*-A^^^IC43^T, H^iB^py^A^© 



<8 532002-202414 (P2002-202414A) 



(5) 

7 

[0 0 3 9] IB 1 6 ©ftffi^&te. IB 1 0 - 1 4 ©ft* 

[0 0 4 0] sb 1 7 ©sa^gm. ss 1 1 1 2 © 
0. B«ir5Uiwtf-AoiwKji6K«*«iBitsn, me >° 

ofcEJBUi, MBAtttf-AWBgfcKttSSrWt 
U iifIlEISl©*P^A^©¥^W&E}ff££i/>£ 
T££. 

L^W/ tan (0 + t/>) 

t«$n^ n ££!|#i&£-f 

[0 0 4 1] ft 1 8 (D&ffi^mte. '>tl <th U~!fft 
Si, S10-1 7©ftflri3M8:©b'-A^«lSt^£ > ft 
IBU>Xa»S&*«fti£«T*S 

[0 0 4 2] IS 1 9 ©8flS3=&«. ^ < £ u—y-'ft 20 
St. IB 1 0-1 7©S«^g(Dhf-A^ig^£, * 
ft 1/ >X*» 6 tt 4 U— if UDI«T» -5 C £ £T 
5. 

[0 0 4 3] IB 2 0 ©ftifi^&te. < £ t> V— ifft 
St. IB 1 0-1 TfflSffgffllf-AlSMft, a 

nnseiii^-f hA*;uxt. »atu>xa»5fc*ss*g«-e 

&3ili£4«£t-r3o 
[0 0 4 4] 

- 2 9 tC^TH^J 1-22 C^^TRWti. 30 

Mffimiw-Agzmm^n*. isi©*p 

W*tt5VWr¥ffKE«Sn*. ISl©*P;79A*T- 
2tt. IHU>X<0*(S6SWt4*«. ti>l:ao'<Si:I 
/SE(B*t**< (HU>X©jl&£!gKttft©ffl/«t©T, 

m &mm # a- z ^ t n -5 c t « * © s a ^ $ n 

2<&-5<fc5lCl8:lr$ftTi/>-5. IBlcQ^n^^A2 

te. mfcmS^*P^A©f£«;SffiT-f£SWiET-& « 

S f«s.«e««»* # < & -5 <£ 5 K ^It £ ftx -5 . IB2 

[0045] Biic;i%-rt;-A£&ft?m. a^t 

£{H^ e> U— if ft 4 #!B 1 ©* a y ^ A*T 2 1CAWT 
-5. fflS, U— ifftwe-AXp^r-f ;Hi#'}->7> 
(Gaussian Distribution) X\ k*— AQ'f'D'Aftt 



nic%!ftaA I M^T<&. si i c*Ti/- tfft4 hx<y~> 

©WW*«<*S^Tt»*. IBl<D*Pi/7A*T2lC«t 

ttT*S<56*Sft*. U— !f3t4©«a«CV»<lCU 
TIB 1 0*n^5Alf 2 £<fc *56«ft »4/JnS < 
ft -5. Cft6©ftiSg«> IB2co^py7A*^3{Cj;o 
TTfTft*t/«t*. fit, SBiajfrD^AJR^A* 

ft<IS2©*P^5AI^3 KAfcrStrSfc©. IB2© 
Tfx P ^ 5 A *^ 3 6 9 il $ ft -5 ft £ ¥fT{b 2 it -5 H t 
jWttW^nJflfc&S. IfcAbT, ISl, IB2©*pX 
7A$f2, 3\Z£r>T. #-}:>7>l:-A£P'J*- 

hft-c, *ott»j!a«*^-<bUfct-A 5 \z&m-z 
[0046] mmm 2 > m 2 n, mstaj 2 © if- a* 

ft*f«*tBT*4. ^Jfi«2 0hf-AaE«* ; f 6 
tt, J PfTE«3ftfcSBl©shP^7A* : ?7t*2 0* 
P^7Aif8T'i(SSn5. IBl©*:P^7AmT7 
tt, IHU>X*1)6ifiiR]«IES*-r*. IS1©*pX7 
A*^ 7 ©*«fc»ttifittjfc&ffi«a«**< (ftjftEli© 
ft**«/hS<) > a^fttt&</»j£©#fafc«i*]3ft*. 
IBl ©*PX5A3^7©/i®lCj£^<Bt\ -eoDGDU 
>X«l6oJ»jflUB(l3&*/ha < <*&££*©&£*«** 
<) ft<5<fc5};:tS:irSft.-5<> — IB2©^py^A* 
^8te, OP>X«IBt«lSj«ll**-r*. I82©^P 

^ 7 a 8 © ifio* < a u >x<DM&mm& 

-5>«t'5JC|gtiaft.Tti-2>o 

[0 0 4 7] ISl©*P^7A^7ICAW-r-5U— tf 
ft9«^©3SS»**^^->7>^T*f3. 
ifi©3S***»<, t-A©^iafCl6]^5fCLfc*^Tfi 

S£»t*0|IIJIi*«5<UT*UT^5. ^^->7>» 
*©U— tfft9©1»*#iStt. IBl©*py^A^7 

© «f*«#ifi©anft*i6 1 m v yxmmz ± o TJtrf* 
iR]*»*to0» *^^«t$ft^. ^"^->7>»#©u— if 
ft 9 ©«fflfSf5E«©«^U»*»/hS < ft^TUS. dft 
S © k'- A*i|B 2 ©* P i/^ A^ 8 HAW $ ft4 1 . 
dl 1/ > X«« £ ffilRlttlg «t o Ti 2 IC^-T i -5 tC¥fr 

ft-5 0 

[0 0 4 8] H^J2©i;3ftMAW^©^P^7A$: 
ffl^SCtCtoT. 01 2lc^TJ:-5ft-ft^*S 
ft»T?*D^7A4ff»-r*Ct*«T?**. ^»A«* 
□ y5A6»l»4CtCJ:-3Tt), -ft^^gftfe« 
pJIB-e*4*«. 2S^©A^*n^7A©f^SttBmT» 
4. &A»£©*P^5AT-«:01 2©i5l:*D^5 
A|E&«»©Sffi7 4©H-fi!l^6-0©ft^Srm*34^ 
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(6) 

9 

* P if 7 A ZttM-? Z> iZ 7 4 0 ffiflfr b JttJK* B8 
»T*fc«>. S«7 4©BEKJ;6#fiR&l;:J;oT* 

©*§£. 2 0©*P^7Aiii^S&£t:-A^&3lS^ 

[0 0 4 9] (Hft0g3) 0 3U, nMm3<D¥-L.%: 
JMtft*TBT*4. *lS«3©lf-Ai6«JlH t l 1 
«, Ilo*a^7Alf 1 2i^2©*Di/7ASf 

ott.lM^. f 10*n^ 7 Alf 1 2teA#t7fcT 

A**iSSnTH5. H3-Ctt2 0©fcT-AK:£fc>-B:T. 
^l©*D^7A|f 1 2ttt2 0<D®^»C*ni/7A 
SttLTI^*. H«lC. fg2©*P7*7Aiii^ 1 3 fcA 
Wt-A®7K31E1 4tC&t)-e-fc®«fC*D^7A*« 

«sn-cn*. &s«o*n^7Aoi)Sn snjst&ji 
tfeasns^p^^Airacra&soDTift^^^BS-r 20 

HSS0iJ3©^fi£(Cd:oT, #**»:#9->7>fcf-A 
T*57K3tl 4 ^-^n^n f-A^g|b, 3SS^- 

[0 0 5 0] (Hifi«4) H4tt, *Jfi«4©e-A* 

uuR^fc^-ria-c**. g&Msmotf-A^iMrf-i 6 

fi. SicD*n^7Aif 1 7^2©*n^7A|f 
1 8t«$n5. AStfti eiJJHmo. W*. 

U— *7 U-f 3tjB*» £© V— if 0 4 T'te 2 
t3©£— A©*g^bT^-5J&*, 7U-f3&«<^<OT£> 
oTt>ttbfclr». HO*D^7Alf 1 7ttAW7tT 30 
^^71/^^1 9©7H»l:»«l/fc**»©*n^ 
7A*5Jg$nXli-5o S4T«2 0CDt*-AfC$>t>-& 
T, SlO^D^Alf 1 7 IC»i2 00««»C*P^ 
7A*«SS$nS. H*KLT, Sg2©*P^7ASilif 1 
8 *>AtthT-A*fc:£fc*fc#o^7A#J6£nT^ 
-5. £**©*n^7A©^tt£j«W2©fcr-A«* 
^ I C ffl ^ £ ft 5 * P ^ 5 A <h ^ U ffi fig T- * 5 © T- ffi 9J 

[0 0 5 1] SH6«40t-A««*f fcioT. 
*^^->7>h'-AT*-57U"f7tl 9 £^ft^-*ft3£g « 

i9-fcaftfcif-AX«u &&m-itatiit7i"(% 
2o*5f^ti4. 3i2it*j4ic<£fc>ft-i>sgi, i2 

©jftP^Asit^l 7, 1 8\mmm*ntr7&Kl9Uz 

T^O\Z, U— tf7t7 5^-75 5-6 9 (Sfcfif 
-AAX'Jy*) T'2»n. -*©h'-Ati^^^ 
57-7 0TS»5t, *P7'7Afefiktt^WSffi7 4 
£fiRft*3ft&. fc^-7J©t'-A«i^g^te. = 7-7 1 

TSWS-tt. U>X7 2T»7t$-&^P^7Aie©«^ so 



/0 

©ai&KttVA0 7 3 &Ktt*tt;£l?eg 

<t7tClx>X7 2*5iS[X»-r5J:tK:«fcr?T. ftu{f 
7A*?©«jSire)ift3EA.*^t*»T#*. $£lc, U 
>X7 2©is£[ie£*P^7A!£fiMr$©S1S7 4© 
(B 1 2 IC^-TBeB) TSt^P^AHt^ilH 
U>X*tB£#U *RjSii«**IB*»» 7 4©5fetc£ft 

[0 0 5 2] dU6#|5) 1511 HiifS^J5©k*-A^ 

mm?*7*-rmx-&2>. nssw5©k--A^m^2 1 

Sl®*n^7Al ; f2 2a, 2 2b, -<hH2© 
*P^7Alf2 3a, 2 3b, -T«J5fcSn*. 05 
l;^ltt'-A»Sf2 1 «2-fe7 hffl*ny7A$ 
^T&S^ AW$n-57U-<7t2 4©»K:£to-&5. 
A*t£ft*7WH , 3t2 4H if^lO*D^7Aif 
22a, 2 2 bTEHfiSft*. &*®$1*D^7A$ 
f22a, 2 2 bttlHU>X«*B*#U, ^sft^©*^ 

cifi-^<Hiffti^E«^s^iau>x*iis#T*. 

S2©*D^7A$f2 3a, 2 3bttfll/>X*(t* 
*TU &*Pi? r 7A^©'t 1 ^«i:)II^IEBi^@^OU 

[0 0 5 3] *^J5©t*-A^m*^ 2 lWflffiXiCJ: 
oT. 3£«#ft**#^>7>#:ti:©7U4'ft2 4te, 2 
ft©^P7*7A*T2 2 a, 2 2 b T*IIJ#t 

T»f^Stl^©T'. i^SWJCU— tf7U-f^2 4<£^T 
t*-A07K 3t2 5 K^&SitS £ 

3tftTt>. ammonify ATfcfPBaniJaBT**. 3 
St. *D^7A* : f*7V'-fttlcE«S-tt-5fc«), t' 
-A^&sSi^SIS 2 1 ©AS*7tBl7jfa©ft3 < $ t 

[0054] mmw 6 > 0 6 «. *%H©£Mg0y 6 © 

U— tf7U^3tj®2 7 3'J^-hk>X7W 
28t, b*-A^^^a5 2 9 1/>X7W3 0 
t. 3>r>tU>X3 1Tl^n, £BM*9S3 2& 
JH»-r *. 3U^-hU>X7W2 8ll ^-ffilAJS 
tftlti££C>ti^b<D-Cl$tZ< . b*-A^^SB2 9© 
^P^7A*^-©^:H-i:gBSIC=toT. 3'J/-hU> 
X7K2 8itHSt5:tm§. B 
l©^P:7' 7 A^^AW-r^7t^%*7tTISItt> 3 
etc. U— tf71/-f7 l 6^2 7©&7k-f^b©^»7t^ 
Mtl t>ts.\<> 5 (cm 1 ©* p y 7 AitHHCAlt-f-S «k -5 

fcie^^-e-ntf.t^., *7c, p>7^>tJ-U'>X3 i «^ 

■TL.fci£:>ST-«7i<, l/>X7K 3 0lcn>7>lJ-U' 
>X3 lW^&Jtfc-frSCtfeoJ^T-fe-S). 
[0 0 5 5] f-A^^^SS2 9(Ctt. ^36S0SJ 3 — 5 
©t-A»$f 1 1, 16, 2 1tfflH5Ct*STf 
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3 o KAWsn*ftif-AJ4Ba«**^— -fbsnT^*. 

U>X7U-f 3 0tn>f>-!tl/>X3 1 »CckoT&b: 
-A«:*RHttB3 2lcBHWUT^«. ^-fl^nTl^S 

l"fft«2 7©*tr-Att*JH««3 2£&*&*mm 

[0 0 5 6] (#li£0tj 7 ) 07(1 *%91©i&K0!l 7 © 
RiW3t^3fi**-rBlT»*. /©JSBWft** 3 3 

H. ?ti!S3 4i, 3"J^-hW>X*l*Wn*ni' 
7A$f3 5i, £— AX*X?ffi3 6&, 1/>X71/ 

-f 37, 3>f>fi/>X3 8T«fSsn, mmmm3 

[0 0 5 7] %M3 4*»&©#tf— Att, *D^5A$ 

<b£ nfc^tfr. ^-n^n© e-A tea* ■> >-7 >©& 

K#*T-£9, u(Dh:-AA?t:-Afiifgf3 6 (CA 

*^g&3 6tt. HJg^tJl Sfcl^Wk-A^ftff 1, 
6£«/BU «f7U-f3tt*&&lllfi«3~5©tf- 
11, 16, 2 1tfflH*. tf-AfBSWH 1 

3Ejft$n*. l/>X7K3 7t3>f>tl/>X3 8 
E*oT, *n-6n©l%- lf-A**BHi*W 3 9 KKta 
Sto-fr*. UcASoT. *!Hlt*3 9T , b«S-a«a3J« 

#e.n*. *D^Aif3 5©tifga, e-A««* 

^853 6fcJtfc-£5££fcWT?a&5. g&«09 7 ©BB9J 
ft¥3i3 3lC«fc-3T. U— y s 3t«t>U<«U— !f7W 

K. *ny 7 A$f3 5ttt*-A^&5ji^gB3 6©*P 

^5Ak:**rr*ci:*>i>ri6T**fc«>. ssic/hS© 

[0 0 5 8] (HKM 8 ) 0 8 tt. *£3li©£tt0y 8 (D 

5Alf4 2i. tf-AM*f«4 3t. «3tt3KS^ 
*r4*ny5A*f4 4Ti«Sn. ttSEltttt4 5& 
ftig4 ltt-*©P-lfT-feU— if7U"fft 

f4 2, 4 4^b:-AggySt^gi54 3tt7U-f#fC*n 
i^AjWBjfcSn*. %S4 l?4>£©&b'-Att*D^ 
7A^4 2Tft*¥fT3t*ftSn*. Z.<DWc^T'\tW- 

ftytzut £ n/t fc* t*T. -E-n-en© e- a c \i.u v ~>7 

>©3aft«-*T**. C©t*-A^f-A^^S64 



(7) 

A? 

3 £ ASff-5. %M 4 1 **— u— tffc <o t-Aii 
Srftt*6fi«l *ftB20t-A«»*fl, 6£<£ffl 
U U-1f7l^ftS&S£;fc«3~6E*©e-AX 
iff 1 1, 16, 2 1*ffl^IiA«Tt5. f-A 

e-AtCft-5. *P^7A$f4 4tt, cn-ftTH7 
K^T U >X7 K37t3 >^>1t U >X 3 8 ©ft* 

[0 0 5 9] mi&&\8<DmWyt¥%4 0 CfcoT, U- 
io if7tMfcL<ak--y-'7U'r7 , 6ilft^Bgi*S154 5 K^- 
BHWr4Ct*«T**. $S>»C, *Di/7Alf4 2, 

4 4 ttif-fe *fcttM**tf-A3CftiR^f»4 
3©*D^5AK:*tt-r*c:i:t)Pl«T**fc«). S 6 

[0 0 6 0] (gftfll 9 ) 0 9 tt. *%91©£tt0g 9 © 
BB^3t**«r*-rBIT. 0 9 (A) ItiEBH. 0 9 

(B) tt¥ffi0T*3. 8ttM9©!!R9!%¥*4 612. 
U-f7W«4 7i, l/>X7K4 8t, ->U> 

K'J*;i'U>X4 9i > tr— Aassuts^ies ot, u> 

20 X7W-Y5 1. •> I J>H , J*^I/>X5 2, 5 3TIEE 
Sn. «fia»«5 4*!!Hlrt-*. !f7U-f3fc«l4 7 
tt. u— ifSESflW*^ >«i:EJOSnT^ft. ^>X 
7Wf 4 8li3'J/-H/>X7HT'i^ntt^ 

U— t)-*7U-fW$^|fiJtttU>X/^7— fcftfcfcH 
->>J>HU*;UU>X7l"f-Ct)«fcH. e— Agsur?- 
ffi5 0tt, 1f7U"1 , ©P3*|6]©^^->7>^# 

tt*^-fetr-AKiEift-ra«fiBft*-r*. u>X7u 

-f 5 1 iv'J >KU*;H^>X5 2ttU— tf7k-f7tl® 
4 7©7l^#fa^#©*^7M1fT-£&. f&fc 
so ^. l/-f7H'4 7 07K*|ilt: (0 9 (A) ©*S 

art #16110 ¥ff3t*fl:anfc7 k ft£-> u > F u * 

;l/l/>X7W4 8 L. > U > h* "J * 

;H/>X5 2T&^ftftfigMgB5 4Ta^t3-ti--5„ > 
U > H'J7a;H/>X5 3ttl/-1f7H 4 7©7U^Jf 
S*(*]©f-AftftBg#tgS5 4 lC-&:b-tJ-&;tS&©l/>X 
09 (B) T. fc?-A^&S^g&5 0*^©lf 
-A*«RlC*M»fiB5 40MI:&otl>5&f.. ->'J 
>KU*;UU>X5 3tti^gT*tt?ili„ ^fc. ->'J>H 
■J*;UU->X4 9 t>WJCj&KTttftti. v'J > H U 
40 |/>X4 9fl)&l»*^l:B. A»7t*^m^T'S^^t 

[0 0 6 1 ] l/>X7H4 8Ul/-it7H«4 7 
©7P-fSctC-i5t-r-5. 1/>X7K 5 1 ttU— tf7U 
-f§CctOt)« 1 SL<a'>^< »OU-if7U-ft&© 
»»Ttt«t^«-»»*a4:. fefia^gg5 4TU>X7U 
-f 5 1C&7H T'<D\i-A&&tfmte'£;t>2Z,Z.£\Z 
tzZtf, 7l/-f&©^ST^«t^fcJ6lC. Sf-A^ 

^©^ffl^Tnxaia^fe^o. m— fb^n^>. jiistaj 

9©Ba^7t#^4 etC.k^T, t*-A^^^S65 0© 
so *D^7A^fftt7tig©7U-fS(cte?¥T'5^<!:7i<ag 
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13 



U-f & & H ©»fij|!c \Z L fc < T i^- fiBE # nJfgT* 

[0062] (sti^j io) iion ^mmmmm 

1 0©gMgi^gf@T'*5. ^&£#ll 0<D&3tSM 

5 5 H I/— tf^zg 56r, 56g, 56bi, BPjTt 
^57r, 5 7g, 57b t. 7-f h/W-?5 8r, 
58g, 5 8 bt, fi£f£??tT5 9 <b&«l/>X6 OT 
It/SSnS. I/— t^iH 5 6 r , 5 6g, 5 6 b#£-4r 
l*<DU-y'X<Dm&iZi$. mwyt¥%5 7 r , 5 7 io 
g, 5 7b(i, Sli£0<Jl ^^tt2(Df-A^m* J f 1, 
6&m^Z>ZttfTgZ>o £tc. k-1f«5 6r, 5 

6 g , 5 6 b &7 V<\ T°$>Z>m&. mWft¥% 5 7 r , 

5 7g, 5 7 bt«HJS«BJ3~5Wt*-A^m^l 
1, 16, 2 1#ffl^6n5. 7^fbA'^5 8r, 5 
8g, 5 8bl:lt mtf&JI^-Y bA\)UX£ffll>£;i 

IC. #7-fhW^5 8r, 58g, 5 8 b<DW.wl\zy 
^-;UKl/>X£BE«LT*><fcn. sliffiHl 0 ©SWg 
15 5l:ioT, 7-f hA^y&8r, 5 8g, 5 8b 20 
±Ti^-fl8fi*i#f>n, SWU>X6 0»C«toT7.^U 

1 0 0 6 3 ] (HJE^J 11) Blltt, *5893©&iMJ 
1 l©KI*gll«:*-rB-C*S. 51*60111 l©&*fgB 

6 1(1 U— !f7H 7OI6 2 r , 62g, 62b&3 

-5. U— tf7W3ttjB6 2 r, 6 2g, 6 2b©ffiSH;i 
lirj y hU>Xh U < fin y h u >X«I6*#* 

P = A + Bx + C s i n (Dx) 
JtfcU A, C, DteOWfl-©$£gU BttOS^tTS* so 
A»7^n^©#9^7>t:-AT;&5£^ 

.01' t'-A©^©^ bf-v?©Mt*:D 

W§fc©fi#WC*, Dtt*Dy5A*«0>l>i^6»i 

[00 6 6] S»A, B, C, D©$BBte;&cr>jiDT-& 
-5= AttA»3tO*fiKJ:pT»ttS*t. fcfc, 0<A 
<2 0 (nm) B, C, Dtt*n^7Alf«) 

*D^7AS©*€?£^&!£Jft^£©^#{£Bt;: t fcoT 40 
AttStf. Mia. -2<B<2 (wm) , -1<C<1 

(wm) , -0.3<D<0.3 (rad/nm) Tr£> 
•5. 

[0 0 6 7] 11411 J£*A, B, C, D©ft#0iji: 
LT 

A= 0. 5 (um) . 

B = 6. 8 4 X 1 0 - 5 ( W m) , 

C = - 7. 1X10-3 (urn) . 

D=l. 37X10-2 (rad/^m) 

£Lfzt£<D. ^OifyAm^^^^CDmmt^ so 



n*0^7A*f 6 3 r , 6 3g, 6 3b*?g2S$ 
n. ^n^)ttt*-A^gi^«6 4 r, 6 4g, 6 4 
b. %&£j£ffi6 5 r. 65g, 65b. (£>Ktt&) 
7^f-;Uh*l/>X6 6, 7-f hA;UX6 7, &&P>X 
6 8T«$ni>. tf— AXaX^SSe 4 r, 64g, 
6 4 b(C«3IJfS^J3~5©t*-A^^^l 1, 16, 
2 1*5ffihn5. 3Ut^M6 5r, 6 5g, 6 5b 
tt, l/>X7l"f t3>f>+)-U>Xi:MlTfe i k^ 

oaw8i6ioi«iEicj:ntf. v— *fytmzmmisiz 
[0 0 6 4] (gtem 2) mi 3«. mmmi 2©t* 

-ASEJft^S^I-HT**. SlJg^Jl 2©k*-Ag& 
m=FBl\t, *U>fyL.m=S-8 2 t«B8Stg&8 3*>>6& 

— •f^notr-ATfeftiri. ma^^ *- 

t < te#7 ->7 >tc ifin t*- AXo 7 r -f )lZmTZ A 
S*3tT»*&g****. Jfcn^A*^ 8 2©BfNJ3fc 
©.fcpfCfT?. 
[0 0 6 5] A#7ttt8 4 tlilfif3tW8 5 Sr^tfffi (0 

l 3 colli: ^ffTAW^rotf^sassp®) t*Dy 
7Aff8 2*«-3fcWSO«H 1 try^ (Si) 

an 

t7f«Mfl2:^t S 1 5«E 1 3CDk'-A 
3ESU6^*ffl I^T#>7 ->7 >#*&©A#t7£Xn 7 7 -f ;U 

WEi—u t*-AXn 7 7-f wcgas nsas^f **-r h 

131 5tC^-T«t'5lC> 0 1 3ffif*JfC:fc^T, A 
<D£3— 4t£nfct*— ACrgftSftS., C©I£if£0 1 3 

[0 0 6 8] *D^7A©fM}ll M^.Klft'-Ajfi 

t^lC, (SI) *fflUT^tf<y^^fcfflJg^-r-5C 
i^T^^o ZL<Dtz&. *D^7A©f^i3fc^aic^ 
-5,, -©JPIffi(C«toTSffiUU-7^»STSfci*© 
^^©I^sa, feKtt. <*tt^P^7A»^ffl(D-77N^ 
-*D^7A£fea££j&*pJ#gT&*. il£Dfe^*%W 

[0 0 6 9] (^JS^Jl 3) 11 6«, HSSCT1 3COf 

-^mm^^-rrnx'Sb*). mint, m2<D*a? 

T-£-5o $kmMl 3©k'-A^Sf 8 8«. S1CD* 
Di/7A$f8 9 <!:m2<Dxhny5A^T 9 0TM3 



43M 2002-202414 (P2002-202414A) 



15 

n<5. ilffl*oy7A*f8 9H (Si) T8$ns 

7>:/p:7t^©AM7£9 4©4>*ttifi«Sf§2©*p 

i2ffl*D^7A#f9 0±T'ffi*S^n^>„ g§2©*P 

•5„ Z(Dm\t. Ml 0*D^7A^f 8 9 tLTH 1 6 

9 Ofr«3©m«ft9 6©@»fft*«l U ^ - HJt 

iUTtli»$n^«^T«)?>„ 0 1 6 <DMT*\tm 1 ©* 
□ ^7Aff8 9ttAI*7t9 2«cMb«^T^-5^. £ 
it ICSES UT fc^lB tf «y ^fctlSif oJfgTfc 2>. 
[0 0 7 0] =ft©*n^7Aff5:ffll>T^0y7> 

H88fgB9 1 £*2©#n^5A*f9 0 t©E«*«X-3 

8 £«Hg»8B9 1 ©E«Stt*fCJKjeT$88«OiSft 

[0 0 7 1 ] (Hffi^J 14) B18I1 Uttiftl 14©k' 
-A^*f 9 7£^-f0T-&'3. B19B. !f§2©* 
P^Aif ©4^^©iEI§titef £-;/^©P^£* 
T0T&£. 01 8 tea*? J: 3 K. SHUfluot-A 
««*f9 7tt. Il©^ui/7A9 8Sfil20* 
D^AjHf 9 9TM$n, Afcf^l 0 3 tmitftl 
0 5O*il0 1, 1 0 2*J3Pfrt**«tpK:*Diy7 
A Tttto*. O^n^^Aff 

9 8*«B1 4K*Sft.5»f ey^-T?**i#, Sf§2© 

*ay7Aif9 9(iii 9 K^-raEHt: y ^K-rntf 

0 1 9B!20*D^7Aff 9 9**AI*3fcl 0 

fgl©*py5Aif 9 8©tef tfyf ©S:fHitfr<E>fe 
2©*P;7*7Aif 9 9^©&7fc&©Aftfctefc3:5fc 
86, ^©^Pd^Aif 9 9 7i^©lEl#f7tl 0 5#A 
WtU 0 3 t¥ftttlZ>£?\Z®tfTft&tfiktt>t>tlZ>(D 

x^2©*o^7Aif9 9©t&ftr-;/f ^#£><=>n 

[0 0 7 2] 2«CD*D^7A*fS'fflHT»i5>'7> 
f-A$ P 'J hJtt LT^-ttS*Bg«K-C**fc 
». ttffittS 1 0 0 i«2 *oj/5 A*f 9 9 ^OEK 

«&. ttHMtvi o otToiisiuici^im 
*. cnicioAT, A»^ii o i tmmyt&u o 2# 
¥fTica*fc», *^^©t*-A^*T^^«©- 
gpicfijffl-r -5^^ic^©te©7t#^ ftstf- u-*»-r < & 

■6. Bl8Ta»10*nir7A*?9 8t»20*D 
y7A$f9 9^ffTT*4A^ ¥fTT*oTt>PI* 
n^7A*f ©»f Kv34ittfM>Jtt-C*$. mfraif 
7A*^*»3FfrftE«T*ntfSB 1 ©*Dy7A$f9 
8fr&0lHl#r3frP9l20>*D4f?A*-?9 9CA*3n 



(9) 

5«frfliil C*u^7A$f9 8®*fi;yftH 

[0 0 7 3] 5) 02 Ott. ^JS^Jl 5©t* 

-A^&if £^-f0T'&&. USS^Jl 5©tf-Ag* 
if 1 1 ltt. *D^7A*f 1 1 2&«HM*flU 1 3 

*t*o: (ii) Tg^n&^Datfyf ©*p^Ai 

fl 1 2*»50iaSf3ttl 1 5tJ:oT*JH»ff 1 1 3 
ft-IBSni. *D^7Aff 1 1 2©^He-y^© 

Kw-ttnaswi 2»cttwsnfcffl.0T*«. *p^a 

io $f 11 2 «DMH0]Q^ 6 «EHHit« 1 1 3 ©«£T©AWt£ 

«i»c»-3fcie«L* (S2) fc^ansfctiwrs. 

L^W/ tan (S2) 
CCf, W«Altt*-A©itgfct<«AW®l*I©f- 
A©*S£^U 0«*P;7*5Aif 1 1 2^©AM£i. 

* tt* p ify Aif ©¥*5»&lil$r ^T*-5o 

[0 0 7 4] JMBjfcfcJ^TJfrDi^AJRfl 1 2T0 

*rrfa»u&3U 1 6 1 i 3^^-n-s. «e 

-So HSLfc^fl*. ttJMWl 1 3i^D^7Aif 1 
20 1 2 t¥fTT*-pT ! fo^<, £ ^fcte^P^Aif 1 

i 2t*j«a*»i i 3^<hfcicAW7 l eitttsE{cS5«$ 

HBtttBl 1 3A»S5FS3tT***D^5Aaii3tl 1 6 
7, 1 8 Kii^T^P^Aif WcK^J^-ti: 

fcbf-A3E*5 s A-f^o«^T?'b (S2) **fc-r«t5 

so [0 0 7 5] (^JgtfiJ 16) 02111 *J60iJ 1 6 © f 
-A^ftifSStiTfeS. ^JS^Jl 6©bf-ASM 
*fll. ^l©*Pi'7Aif 118iI2®*D^7 
Aif 1 1 9T-«JE&$ft$„ I10*Dif7Aif 1 1 
8tt*Ottf*« (SI) T»an*«ilfcry*-«*U 
Attftl 2 lliS2*Di/7Aif 1 1 9(CJ:-3T££ 

1 2 3Tdti7a$n-l)o 02 lW^tCfglW/fcPi^A 
if 1 1 8 t!2ffl*D^7Aif 1 1 9©Alfft«lfc 
itiofciElffiLl£ (S3) T*£n*Ba«£U 
40 LI ^ W/ t a n ( 0 + rl> ) (S3) 

S^lC, ^2*oi^7Aif 1 1 9ti»&tt!RMWl 2 0 

*T?oAJ*3t«ik:»t>>te«L2* (S4) x^sn^ 

L2^W/ tan (0 + rj>) (S4) 

[o o 7 6] *«e£n«kn«. ii0*py7Aif i 
i 8*»6s«rsnrn»ia-r-53ti 2 4*»««aw«i 2 

O^Sftn. $f,l;IJIl*o^7Aif 1 18T-|sIJr 

$nt«2*o^7Aif 1 1 9T0«Tsn-fK»iaf 
2 stfttMittBi 2 o»enn«. c:©fc«e>, ss 

50 10*Pi/7Aif 1 18t^2(0*O^7Aif 1 1 
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9T'*lC[HlSf$n^7 l ei 2 3 0**«*BBW«1 2 0 (CPJ 

to u H3t*«#6n*. li, L2 7j^-n^-*n (S 

3) , (5£4) SMfctWMOEIIiSa^CtCi^T 

[0 0 7 7 ] (HJg^ll 17) 0 2 2 H 1 7©f 

-A^lf^StlT-SS. $%0U 7G0k*-A^& 
Ifl3 1ll *n^7A^fl 3 2\Z^-oXV— *f7 
l"f ft 1 3 4 13 3 022 

Ttt# C -> 7 > t*- A 3ft* 2 *T*J6£ $ n§ CO □ ^ 5 

A$f 1 3 2\z\*mv&=f-K?-yifi2-o&z>^ii\zts. 

^5AC0S«l 3 2 t&HSSfSB 1 3 3*«MTT**&g 
H^bftir^. ^a^AStRl 3 2 tSfigW 
351 3 3##¥fr©*£lCtt&f/1*->te7Wr<2: 

[0 0 7 8] 12 3(1 *ffi#ll 7COt*-A^m^» 
IW;5«)i6*StHT*4. tf-Agftfc^l 3 611 
Jgl ©jfcD^ASlH'l 3 7 i:m2C0*P^7A*^ 1 

3 8TMSn5. ^1 ©tfo^Ait^l 3 7 (CJ6$ 
n37l/<ttC0te ; ?7l*->(;i&* (Si) T"S£n& 
SEPlfy^SWr*. IB 2 CO *P^ A 3^1 3 8\$m 

l©*p^A5?tf iVfrKL-T^-So Z<Dfztb, 

7u-ftttE?ua-&ntfan. 023^2* 

Di/7A#f 1 3 8i»H8itg&l 3 9tt#¥fTtf»* 
*«. 3HfT*oT"bS2*D^5A* : f 1 3 8SSttt 
■SCittpJUre**. *5g^(3«fcoT7l/'f Tt^TtlC^ 
■»7>k-A0U— tf7U'rf*S:*BH»ffll 3 9T*§ 
-fcttlt HBflHC ?• 5 £ £ tfT # * . 
[0 0 7 9] (HJS^Jl 8) 02 4«, HJS^Jl 8C0b' 

$fl4 2(l *D^7ixSlf 143 a, 1 4 3 b^7 

u-rtttEWsn*. #c->7>e-A©«Ftt«rj#t?u 

-if7K)l£l 4 SK&fcrttT^P^Asfif 7U-C 1 

4 3 a, 1 4 3 b£EB1"-5o 02 Z <D&o\ZXmV.- 
AtC#LT*P^5>A3tf £ffitt3tt£lCte7 Wgcrt* 
g'KteZt-fcai/y&mT (02 3C01 3 7, 1 3 8) 
*«fttt:&H&Cfi<fc*. *«J*©«fc-5lC*n^5A* ; f : 

[0 0 8 0] (HSgfiajl 9) 02 5«, HJS^Jl 9Wt: 
-A^f^itiTJ&5. HiS^Jl 9COk-A£g| 
ff 14 711 filCOtfiP^AlSlf 1 4 8 a<>:!fS2CO 
jfcn^ASlf 1 4 9 a, TO; 1 4 8 bi 1 4 9 b, 
148ctl49c ^n^-'tl 1 ffi(Dk'-A^a*f £ 

Starrs. vme>^7u-f«(cE?nj$nT^-5o t-A 

^&3tf CcfcoTA^U-fftCOl^COk-A 1 5 2 a 



->7 >»*^-Jtttt»j!8Ktc**sn*. mm 

-T-SUhiWf-A 1 5 3 a, 15 3b, 1 5 3 c CORJIClte 

Iffil5 1a, 1 5 i bmsns. mi 

7A$fl 4 8 aC0[ilffiftC0 5*,Sg2C0*P^A?iif- 

1 4 9 aTHflT^ft-f ICiiilLfcft (0 2 5«HTS 
LfcTt) fittSftlKl 5 1 afc«fcoTttHM*»l 5 0 ICS 

Cicoilsgfcl 5 1 a, 1 5 1 b*«7K«l:E 
BSnsfciD. *JBI*«1 5 0Tf4J%-tt*l#JIH«»* 
*«#6n*. SetC. iin<E>iSli&1£l 5 1 a, 15 1b 
io £fi< Z\h\Z£-DT%i2<D*U{f7L>m :: ¥- 1 4 9 a»>5 
ttJKttffil 5 0£T©A«fttt(C«^fcSg|ltL(l Sfll 
CD5j>Di/7A»f 1 4 8 a^coA*f:££0, 1 #C0Att 
k'-ACOBg*>L<«i|>i£W. ^lCO^ny^A^f 1 
4 8 a©¥^ttfcBSTftStf t-T-Si (S2) £ri5§fc-e- 
tfAtJ. *«S#E«an-*\ A»k-Aco#& 

*5mttnH ^COJfcP^ASifl 4 9 a^SCO* 

gftsaassreisi 5 o*»6nr«ctt, 

L^mW/ tan (0+0) 

2 5T«Attft©e—Att3*T?*-5at, 7HSH2 

[0 0 8 1] 126(1 SlSStaj 1 9 cok'-A^gHtf CO 
»TS^T, ^P^7A*«±(C*ST/^->*7P 
-f Vt\Zj&f&2tl1Z2&<D-fca# : 7Am : ? 1 5 4, 155 

^JTfc, Attftco— t3COk'-A 1 5 8 a^I 1 CO* ay 
7Alfl 5 4 if^COifcP^A^l 5 5tC«fcoT 
»9#]«a«^-{bSn (15 9a) SSS^SB 1 5 6 tCfa 
30 ^5**, f^co^P^AiStfl 5 5T-§iibfcft (jA 

i&T^snsft) \zmmfo \ 57^7 hsn«»H»« 

1 5 6 KtiJBfr&fr). 0 2 6T(4A#tftC0k-Aa*2:fc 
CO0iJ£*LT^-i>^\ 7H Stt2EU:&&H<t3-e* 

->7>7 r P7 7'f ;W*WT*7U'f 3t*i^-i*»3ftfllk: 
75;t*stt, fro. COT;HXt«i»»*T«) 

[0 0 8 2] (£ffi0!i 2 0) 0 2 7 (4, SligtftJ 2 0 C0@ 
ftgB£^T0T;&5. 2 0 COS^gg 1 6 0 

40 H V— tfftil 16 1, 12-19 tRWlfcH 

-rn^COf-A^m^-f-1 6 2. W)H6 3, Si; 
1^>X164, SSXf-/16 5fA^M^nTt> 
3. U— tffti^l 6 1 75>£©#?v7>#fi)C03i>g#k 
-Atlif 1 6 2T^-&WB8St^OU^i7;H 6 
3*8818^4. U^^;H 6 3C0/1^'->^aS7.7 i - 
>'l 6 5±lCM^nfc5x/MC^7t^n4. 0^Lftt> 
**, U-tfttJR 1 6 1 t k'-A^^f 1 6 2 CO^tC. 

so ^^oTfeSUn tfH J f 5 t^*0^7AlfT^)$$ 
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[0 0 8 3] (^SS^J2 1) 02 8te, $ffi0!2 1©U 
— !fllPI«*jSfB|-C*S. *J&0<I2 1 © U— !f tiaXWl 
17 011 ls—1f%M 17 1, 1 2 ~ 1 9 TSfc93 

Ufcti-rn^Otf— ASCjftSR^ 1 7 2, L->Xl7 3, 
7-^17 4**&fc*. **WOI/- J SfHOHtl 7 0 
tt, V— !f«l 7 lAk&OU— tftfcfctf— AX**? 
1 7 2TiS— K-Afcg*U U>X17 3T*7-^1 
7 4-t*3tSnS. *3t^#y hfc«fcoT»7-^ 1 7 4 10 

©aaninn^ttSriinitf-e**. u>xi7 3^ 
s«u>Xk:«*a>*.4a», t>Ktt«iia»«*«itt«E7 

JiaMT*4fc», U— b'7--;Pt LTfcfiJfflT^ft. 
HSUttlr»*«. SfJWil 7 ltK-^JWfl 7 

U— tfXMl 7 1 KioTte, k-A£i£*bT¥fT7fc 

[0 0 8 4] (USS^iJ 22) 029H MMM 2 2 CDS 
¥S«**-rHTf»*. £%0!2 2CD&«g£Ml 8 0 
«. U— tfftS 18 1, 12-19 TtSJBJ bfcn 

f n^©tf— AXSI^l 82, hA'JUXl 8 3. 
S»U>X1 8 4*T*J«SnS. U~ $%<T>13<0=s7 
>#*3£g©k-A#k-A^&5it^ 1 8 2Ti$-&g 

ot-Ai:^Si$n, v-i ka*;|/Xi 8 3t$r^i^ 

nfcHffcfcftltl^Xl 8 4T7.£ U— > (@Tttt 

m) \z&&tz>, y-f kamuxi 8 3 

£ffl<^ftc:£a*T#ft„ H^L&lo**, U— tf^tiP 1 8 30 
1 tt-Afftr/t-f^ 1 8 2 ©Mfc, n'J^-hU> 
XSrSEBLTfc&l^o 1^— t^igl 8 1 KJ^T 

«, e-A*tt*LT¥fT7fc*ftatt*7t¥**«eoT 

BBft^-ttS:» < Lfc/h3!»© k- AX&5W 7. H 
fc&ttgj«£if{$T£ft. 
[0 0 8 5] 

Kit**** ft t*- A £ttBH»ffl-CJ3-Sft#* 00 

ftk-A^gyn^, «Bw^*a«»»««*istt-r* 

[0 0 8 6] (1) lt*Sl©^^H«tntf. 2ft©* 

U— tf7t©t'-A^l]'J^-h7tT-, i$-t£&mft1fi<D 
f- A £&-f 5 £ £ #T # -5 o 
[0 0 8 7] (2) M*^2©^^tcJ:n«. &A»& 

S^H<45f-A»i^i6n5. so 
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[0 0 8 8] (3) »*«3 056WtC«tntf. 2ft©* 
ny7A^tC7U"f«tt-A^A^->SrfP§?r 

* *^-»«»*© t'-A K« ft £ £#T£ -5. 
[0 0 8 9] (4) W*3B4©5EWk:«tntf, U— !f7 

w-f Tts-r ^xi*i-3fia^fli© k - a -a- ft c £ 

[0 0 9 0] (5) Bf#K5©S89JK:«fcntf, ttffil 

~ 4 w>fn*o \±— A^mm^&m ^xmm^m^ 
^L^©T, «>7 u~ *fyt*Wim 

t LT l/-lf 7 l"f JtlSffl ^fcl^C* HT t>. &k' 

$£-fft^£#T#ft„ 
[0 0 9 1 ] (6) M*«6©»0JlcJ:n«, a'J;*- 
h d ^ y AJK^tt k- A^&?SH^B©* P if y 

a - £ t> «injrc**&«>. s s t/haioBHis 

SHUT 4 - £ ft. 
[0 0 9 2 ] (7) B*a7©^CJ;nil 3'J;*- 

[0 0 9 3] (8) »*«8©fEiBK«tntf, k'-A^ 
U-f»H£*©7>«l«cK:L./j:<Tt)l^-fcaawr*^£*« 

[0 0 9 4] (9) m*m9<D%w\z£n\z. v-*$yt 

[0 0 9 5 ] (1 0) Bl*«l o©*wn«tntf, shn 
^ 7 A *^ 1C J: T 77 V -> 7 > k* - A £ *3 — f b ^ « ft * 

^n^^Af^^Wik'-A^lf^iSt^i 
£^T^ft. 

[0 0 9 6] (1 1) M$«l l©5!^lC«tnH *P 
^ 7 A *^ \Z J: -3 T 7J 9 -> 7 > k' - A £ J9 — i 1 5 * ft ^ 
Hk^^£ffi^iCTSl±ftiti6Kti-L J ? 5 -r<. 
*P^7ATf^S3^^T-, ^ ZlZ&mzntzfttf? 'J 
7i - h £ nt l» ft it tb k*- A^x A*-f 7, £&Bg8tg|$co 

em ^ ic etjg t * © s a ^ k- a g&* 

[0 0 9 7] (1 2) 11*^1 2©^^IC«tn«, *P 

^ y a «t 1 t 7J ^ -> 7 > k - a ^ js - ft ^ -a- ft ae 
nk-v7 t £fa¥^^T-gi±ftt«D^ffi-L^-r<. n-Kfli 

7i - h £ tit ^ ft JO k- A^^T- £ «BR &g|5©iEg§ 
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[0 0 9 8] (1 3) iffjfcgti 3©^wtc<tn«> *P 

[0 0 9 9] (1 4) 11*311 4«J£BJ(;:j;fttf. *P 

tux o tBit&cDT tr- AXift*^ t««atf«ofe»i Stt 

[0 10 0] (1 5) lijfcJSl 5<D^^lcJ:n«. *p 
2^5 A^lC«to T^^->7 >^n "7 r-f ;U©7 iW t* 

[0 10 1] (1 6) 6©Sfiflfc:.kfttf, 
y 7 A » C J: o T # -7 •> 7 > 7 P 7 7 -f ; P © 7 V -f k* 

tf-A^^©7ttt^|fiJO^SS:Z] He 

[0 10 2] (l 7) m&mn <D5£W\z£ti\£. *a 
?7L>.m z f-\Z&^Xj30><7>zfuyT'i)V<D7\s^\i 30 
- A fcftJttHfl^-fcT* f -7 f^ffi#^^T'« 

-fr^.fe*|gH-L^-r<. ffMS«*a^7A-e*Sfcf£« 

[Q10 3] (1 8) W*JS1 8©56WfcJ:ntf. KM- 
iSi< L/ > c/h^©b , -A^g|^^ffl^fcil7te»^ll31 
[0 10 4] (1 9) M*3S1 9(D%B^tc«tn«. ^fh 40 

[0105] (2 0) M*ii2 oo^wizztwi. mm 
[SiSoS^^iSi^] 

[01] #§893©s£i£0ij 1 © f- A*|ft*^**-r B 

50 
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[0 2] *56WO^«S«2 0li-A*»* ; PS^-rH 
[0 3] *5EW©SUl^J3Olf-A^lS^?£^-r0 
[04] *56W©*«m©£-A*ift* : f*jSTB 
[0 5] *5fiWO*MS«5 0lf-A««#-?-**-rH 
[0 6] *5fiW©*Jfi«6©Bawyfi****-rHT* 

-So 

[0 7] *»W®£JSm©J!BWte¥*£*TiaT* 

[0 8] *5SW©*Jfi«8©B8i»3tt****-rHT* 

[0 9] ^mm<Dmmm9(Dmm^^^^-rmt$> 

[010] *389i®$!60!l l 0 ©&WSfi£^T0T- 

[011] *^^©S)jg^J 1 1 oa»81Sf»tBT 

[012] ^AWmw^P^^A&ffl^fc-^^ 

[013] *56^©**«f!ll 2©t-A*a* : f** 
T0T&3. 

[014] 0 1 3<D*Utfy&m?<D t £>bfr i bCD$e.M 
[015] 01 3©k*-A£»*^£ffl^T#'7>'7 

>#fi©A«0£:/p -7 7-f & f-Ayn 7 7-f 

;KC^$n^)^$r*-r0T'S^. 
[016] *SS9!<D£ffi0!l 1 3 ©tr-Axaj*?** 

[017] 0 1 6©k'-A^^lC*^T, Sg2© 

*D^7A*^©*&a»6©E«£»^fc:v^©H«S: 
[018] xmncommmi 4ot-Aj«*f£* 

-f 0T-ab-g>. 

[019] 01 8©t'-A^^^lC*3^T. ^2© 
* p ^ 5 A*^ © £> ©SEK tfe^ tf -7 3"<DM%$: 
^-r0T*fe-5. 

[02 0] #5£BJl<7)3iSg0iJ 1 5 ©bf-ASESWH'&jS 

[021] *mw<Dmmm 1 6 © e- Assays* 
-r0T*-2>. 

[02 2] *58W©SliS««J 1 7 ©lf-A*»*^** 
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